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noti ce,

UNI TED STATES COF AMERI CA
NUCLEAR REGULATCRY COWM SSI ON

* % %

WORKSHOP FOR ENTOVBMVENT CPTI ON FOR POAER REACTORS

U S. NRC
Two White Flint North, Auditorium
11545 Rockville Pi ke

Rockville, NMD

Tuesday, Decenber 14, 1999

The above-entitled workshop comenced, pursuant to

at 10:00 a.m
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PROCEEDI NGS

TROTTI ER: Good Mor ni ng.

My nane is Cheryl Trottier and | amfromthe
O fice of Research and I want to wel cone you to the workshop
that we are holding for today and tonorrow on entonbnent.
Before we get started, I'll tell you what we are trying to
do here is we are transcribing this neeting. So we are
going to give plenty of opportunity for the public to
conment on the issues that we are discussing, and nmy main
concern is that you attenpt to get to the mic because
otherwi se we won't be able to obtain your conments are
critical to our review. So it's inportant that you renenber
to go the mcrophones. W have two microphones in each isle
and hopefully that will enable us to get a good recording.

VWhat we are going try and do is have a m x of
peopl e presenting papers and a di scussion of the issues that
we rai sed on our Federal Register Notice. Hopefully
everyone has gotten a pack of the handouts and if not, there
are out on the front table, but within that pack should be a
copy of the Federal Register Notice with the issues. But we
will go over themsone nore later on. But we are going to
present sone infornmation that we think is pertinent to the
i ssue and then we will al so have plenty of opportunity for
comrent and the primary reason why we scheduled it for two
days was so that we would have a | ot of opportunity for that
conment; and we are going to set it up so that the first
panel will begin this afternoon. But if we get to the point

at the end of the day where we are running out of tinme we'll

[10: 00 a. m]
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del ay continuing that panel until tonorrow afternoon so just
so you know that's our format is the attenpt is to try and
get through all of the issues for the first panel this
afternoon, but rather than go very late today we felt it
woul d be better to just get as far as we can. End at a
reasonable tinme and then we'll continue that panel on
Wednesday afternoon if we need to.

And with that, | think I'd like to turn this over
to TomKing first who is going to give sone opening renarks,
and then to John G eeves fromour office of Nuclear Mterial
Saf ety and Saf eguards. Thank you.

KING Thanks, Cheryl. As Cheryl said, nmy nane is
TomKing. | amwith the office of research, director of the
di vision Ri sk Analysis and Applications in which Cheryl's
branch is now | ocated in that division and to work on
ent onbnment to devel opi ng the SECY paper which you received
copi es of and sonme of the technical work on the viability of
entonbnent was done in the office of research. The main
thing I wanted to nmention, just in ny opening renarks is why
are we having this workshop and how will the results be
used. Basically, the purpose of the workshop is to discuss
the viability of the interest in concerns with and ot her
i ssues associated with use of entonbnent option as a generic
deconmi ssioning alternative of power reactor license
term nation. Right now what we generically pernmt are
basi cally pronpt or deferred di smantl enent.

Entonbrent, if it is pursued or would be pursued
at all, today would have to be done on a case-by-case basis

and that would require conmi ssion review and approval. This
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wor kshop is one in a series of steps taken by the staff to
respond to direction fromthe conmm ssion we received back in
April 1997 where they asked us to consider the technica
viability of entonbnent and to what extent the current rules
permt this option. The staff devel oped a coupl e of papers
on entonbnent, the nost recent one being the SECY 99187 the
one that you received when you signed in this norning and
basi cally that paper provided to the conmission the results
of sonme anal ysis done by PNNL | ooki ng at basically technica
viability of entonbnment and you will hear nore this norning
about summary di scussion on that anal ysis.

O course, there are other issues involved with
ent onbnent besi des the technical ones, policy issues,
econom ¢ issues, analysis issues and so forth and they will
be di scussed at the workshop. Qur nmain desire today is to
solicit stake hol der views on entonbnent before any
recomendation is nade to the conm ssion regardi ng where we
shoul d proceed on this issue.

As Cheryl nentioned, the nunber of issues that are
listed in the Federal Register Notice that went out we did
try to invite a broad range of stake holders so that we
could get a broad range of views at this workshop. |If there
are other issues besides the ones that are listed in the
Federal Regi ster Notice please bring them up

You may not have thought of everything for exanple
one issue could be what analysis tools and data do we have
today to anal yze the entonbnent option. Particularly for
conpliance with the license ternmnation rule. Are they

adequat e and what el se needs to be done. The results of the
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wor kshop will be used by the NRC staff to fornulate a
recomendati on to the conm ssion on how to proceed with the
ent onbnent option and whet her or not that should include
rul e naking

And right now we are currently schedul ed to get
back to the commission in June of 2000 with a recomendati on
and the results of this workshop would certainly play a big
role in putting together that reconmendation. Wth that
["I'l turn it over to John G eeves who also has a view
openi ng renarks.

GREEVES: Good norning. | don't want to take a
ot of time, | just wanted to extend ny personal wel cone as
the programoffice that does a lot of the licensing for
these types of activities and | just want to convey your
viewis very inportant we want to hear fromyou what your
view on this particular topic is and we need sone input from
the states. | see a couple of representatives fromthe
states here today and it is very inportant that you let us
know what your views are on this topic.

We need to hear fromthe public citizens group
we' ve got one signed up to participate. Disposal operators
this issue has a contextual issue associated with it. So we
need sone feed back, | think we are all fanmliar with the
ki nds of things that are going on at Barnwell and
Envirocare. There is a dynam c going on out there and we
need to understand how this fits into that context.

Uilities we are engaged in various ways with the
utilities and license term nation. Miine Yankee is due to

send their plan in shortly, we have a Trojan |icense
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term nation plan under review at the present tinme and Saxton
is close to submtting theirs.

Also, DCE is a key player in this process. There
is sone Greater-than-Class C waste tied up in this issue and
they are a key player in the resolution of that process. W
are fortunate to have sone international representation Pau
Wbol | am has agreed join us and give a presentation on the
prospective fromthe United Kingdom Those of us in the
rooml see a lot of fanmiliar faces who have been working the
low |l evel radio active waste anmendnent act for years and
think all of us can see it's not working well. There is a
real uncertainty about disposal capacity out there. So this
wor kshop and the paper is about the question of entonbnent,
is it an option, and we particularly want your views.
Anybody who has | ooked at this topic recogni zes one of the
keys is how nuch can you | eave behind at a particular site.
VWhat's the tinmeframe of interest?

Tal ki ng about entonbnent, you're tal king about
quite a bit of nmaterial and tine franes 100 years and
beyond. These trigger sone discussions that you find in the
conmi ssi on paper.

Al so rai ses questions about institutional control
assunptions, what should be the assunptions about | eaving
material on site terns of institutional controls. The paper
rai ses the Geater-than-C ass C waste issue, that waste was
indicated to go to the Departnent of Energy and there's
guestions raised in this paper what cut it out do you |eave
it in and what is your prospective on that.

Al so rai ses a whol e set of questions about
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intruder barriers. Are they effective or are they not
effective? W want your views on those topics. It also
begs for perfornance assessnment in terns of dose analysis
for these types of facilities which is another inportant
t opi c.

These are things that | think are fair ganme in
this couple of days of neetings and would |like to chall enge
you to participate. Step up to the mcrophone and |let us
know what you are thinking on that as it has been nentioned
we are keeping a transcript and | find these transcripts
val uable. | go back and read them in terns of the context,
how do we proceed with licensing in the future of future
role naking. So it is very inportant to get your views on
records and | thank all of you in advance and wi sh you all a
successful workshop. Thank you for coni ng

TROTTI ER: Thank you John and thank you Tom \at
I will propose then is that we begin by having our first
speaker who today is Carl Feldnman and he is going to
basi cally cover sone of the issues that we were raised in

the SECY that we sent up to the Commission in June.

FEL DIVAN: Nice to wel cone you here to the
wor kshop. | have been doi ng decommissioning for a long tine
so I'"Il just sort of give a history of the entonbnent status

in the past and the present and what it might be like in the
future.

Can | have the first slide? Next one. OK
Before 1988 there were very few things before 1988 that were
| ooki ng at deconmi ssioning for reactors we had regul atory

guide 1.86. That wasn't a rule but it gave sone guidance
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and it was applicable to power reactors. It tal ked about
procedures for terninating the |icense and what kinds of
acceptabl e radi oactivity levels one had to | eave the
facility in so you could have an unrestricted use |icense
termnation.

During that tinme, probably starting back in 1976
under the old atom c energy sanction there was sone thought
about doi ng sone rul es because the industry was maturing.

It was just a matter of tine and we were going to have a | ot
of these reactors that want to ternminate their license. And
it would be nice to do themall in the sane types of
standards. And we had a whol e bunch of things workshops,
public neetings.

But the inmportant thing is that nost of rules
support of information base was devel oped between 1976 and
1981 and during that tine we didn't foresee the problemwith
wast e di sposal. W knew there were probl ens, we thought
they would all be worked out and didn't think it was goi ng
to be a big deal

PNNL devel oped a whol e series of these reports,
technol ogy safety and costs, deconm ssioning everything, we
did reactors, we did anything that the NRC |icense with the
exception of |Iow |l evel and high | evel waste burial and
uraniumm |l tailings.

The NUREGs eval uated the inpacts for the various
deconmi ssioning alternatives and I'll define those in a
mnute. W went to these fancy, | call them pseudo-acronym
types of alternatives, because of the fact that there were

so many different definitions that people were using for
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what deconmi ssi oni ng neant and based on these NUREGs we did
a generic environnental inpact statenent that was published

in 1986.

Definitions of the alternatives, were that all the

alternatives were conplete only when the |icense was

term nated for unrestricted rel ease, there was no other type
of rel ease. DECON been pronpt dismantlenent. SAFSTOR for
what ever nunber of years was a delay di smantl enent and
preceded by a safe storage period. An ENTOVB was a
hardeni ng casenent of radi oactive contam nants di sposed of
on site and you had to do nmi ntenance and surveillance and
it was continued up to the tine where the radioactivity and
sol ely through radi oactive decay resulted in a dose that was
acceptabl e for unrestricted rel ease. Next slide please.

Inthe S at that time, the conclusions where
that the preferred alternatives were DECON and SAFSTOR and
pretty nmuch as you might inagine the radi oactive dose to the
public the thing lied as negligible but you have
occupati onal dose to people that have to di smantl enent and
if you look at just cobalt-60, there are two principa
dom nant nuqui ds and reactors cobalt-60 and cesi um 137.

Just | ooking at the Cobalt-60 get an optinmum ki nd
of situation and we found that the reduction in occupationa
dose, the mmjor one occurred in about 30 years. And it
still got reduction dose and it was kind of real slow going
down. And then after about 50 years the waste vol une had
its major significant reduction and then again very slowy
and roughly it turned out that the occupati onal dose dropped

by about a third and the waste vol unme dropped by about a
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10
factor of ten in the 50 years. And DECON, those tinmes we
didit for PAR, PWR took the order of 5-7 years something
i ke that.

And so when we did our rule, you see this
nmentioned |ater than 60 years we took these two nunbers and
ki nd of put them together because everything is supposed to
be done ALARA or for health and safety aspects where you
have sone advantage. And we nade the decision that we are
going to, say, in 60 years tinme -- is where you are going to
get the mmjor advantages in delay and at the end of the 60
years the license has to be conpleted -- |'msorry,
termnated at that tine, not just at disnantlenment but
conpletion of the termination of Iicense.

That means the Conmi ssion basically has signed off
and said the licensing has no that responsibility. An
ent onbnment was not considered a preferred alternative but it
was recogni zed that there could be situations where it was
advant ageous so it was set up to be case specific and that
really came about because waste di sposal was not considered
a significant problemif prepared at the tine the 60 year
SAFSTOR with the entonbnent with the hot internals renoved

The dose and the waste vol une types of things
weren't all that different. Sorry, costs weren't all that
different. And the difference was that once you do a
dismantl enent it's gone. Wen you have an entonbnent, the
public can still get dose. So that's why the other
alternatives were recommended. Next slide please.

The rule requirenents, this is a 1988 rule, we

have played with it since then a little bit, but it's
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11
basically the same. Significant portions of that rule are
in 50.82 it deals with the license termnation for reactors
and it has that business about the 60 years that you have to
conpl ete the deconmi ssioning due to termination of |icense
within 60 years of tine you permanently cease operation

If you want additional delay, and this is for
anything, it could be long or safe storage -- it doesn't
have to be entonbnment. Then it nust be health and safety
reasons and approval has to be given by the conm ssion
There were sonme exanples given in the rule for such delay if
there was no place to put the waste or if you had
i nterconnecting systens like Indian point 1 and 2 would be
an exanpl e of that.

Li cense termination was the only it could
term nate licenses unrestricted release. Later on, as | am
going to tal k about soon, you will see that we al so have, |
amsorry, unrestricted release, later on we will have
restricted types of situations that we now all ow. Next
slide please

The recent license ternmination activities the
license termination rule which was recently conpl eted and
issued in 1997 it is 10CFR 20 Sub. E. And it deals with
both restricted and unrestricted license terninations. The
condition for unrestricted release is a sensitive individua
can't receive nore than 25 milliremper year. It has to be
ALARA as | ow as reasonably achievable and that's it, no
addi ti onal conditions.

For restricted release, again it has to be 25

mlliremper year ALARA but put the restrictions in place.
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The restrictions cone in through the |license ternination
plan. Wich are those changes | nentioned in the 88 rule
believe it was in 1996.

So the restrictions cone in the licensee then it
i s approved by NRC and outside groups, not the NRC, as part
of this plan and part of its inplenentation, do the
mai nt enance and surveillance and the costs for doing this
are set up by the licensee up front so noneys avail able for
what is perceived as the needed funds for naintenance and
surveill ance

If the restrictions fail, then the dose cannot
exceed 100 millirem per year again ALARA. And in special
situations where there are additional criteria to satisfy it
could go as high as 500 millirem per year ALARA. But, in
that particul ar case, you have to have a periodic recheck
that the restrictions are in place every five years.

Because that's considered a tenporary situation in our rule
maki ng. So every five years neans tenporary. Next slide
pl ease.

Now we get into current considerations of the
ent onbnent option. Can we use the entonbnent option right
now, and if we can't what do have to do. If you |ook at
ent onbnment scenarios available. There is a whole spectrum
of ways to do entonmbnent, such as a very sinple one that
woul d go right into our rule naking and you just take enough
radio activity away, nove it off site such that you could do
this whole thing 60 years. And do it to restricted rel ease
so you don't have to take it down to a very low | evel but

you can still release it. The harder one is, if you want to

12
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13
| eave nost of the stuff there, and that's high activity
stuff; and ternminate the |license under restrictions, because
t hat causes problenms with our rules.

For instance, you nay want to just take about ten
years after term nation of operations and let's say, okay,
now | want to terminate |license of restricted rel ease. Many
of the entonbnent option scenarios, fromthe sinplest one
nmentioned to the nore extrene one, are limted by the
current rule requirenents. One that | nentioned, the 60
year one, in terns of practicality in ternms of savings of
things is just on the ragged edge.

you have to renove a |lot material and you don't
really gain nmuch. |t might be sone political reasons or
other reasons, but it is not a big incentive. 1In the
current license termnation rule even when you use the 500
mlliremupper bound again limts very nmany reasonabl e
ent onbnent scenarios. Because of the fact that you are
going to be higher than 500 nilliremif the restrictions
failed. That's true even if you took out the reactive
pressure vessel internals and Greater-than-d ass-C
materi al s.

And so it would be violation of NCFR Part 20,
subpart E. The NCFR Part 20 rule when it was devel oped
didn't have entonbnment in mind. It was just nore
concentrated on restricted rel ease and there was this good
expectation that restrictions mght fail so that's why it
was set up in that way that you couldn't have a 100 or
exceed 100 or 500 millirens and you couldn't have very hot

t hi ngs because if restrictions failed then you go outside
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t hose bounds.

So, obviously, if we wanted to use entonbnent in
t he broad sense, the entonbnent option, the rules would need
amendnents. Next slide.

Qur future considerations are what will we need.
These of course are possible ways, there are other ways to
do this thing. But these are some suggestions. You need an
enhanced i nformati on base to support the amended
i mpl antation. W |ooked at a broad brush type thing the
book at the SECY that was given to you. Because we were
mai nly concerned with the viability of entonbnment and its
practicality. It indicated that rather it is a valid thing
you can in nany types of situations use the entonbnent
option, but we didn't have specific exanples like in the
some of the technol ogy safety and costs series where we
| ooked at NRC types of |icensees and did detail ed studies
and so on. Because NRC has never pernmitted an entonbrent
option. So it would useful to have sone of these exanpl es,
| think, in my opinion, you could probably use sone of the
rul e nmaki ng continue with that while you were doing an
i nformation base.

This informati on base woul d be nore for a gui dance
purposes. O course, you need a supplenental CGEIS. The one
that we did earlier, one was done when no entonbment was
all owed and the one for license termnation didn't include
entonbrment as well. So there is a little piece mssing and
you have to put that in.

You coul d nodi fy subpart E but the include

ent onbnent option, if you could show that systemfailure is

14
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15
extrenmely unlikely to occur. Each site-specific conditions
-- you would have to play with the source terns being
consi dered for the entonmbnent option

And then of course, one of the inportant things we
tal k about isolation or perfornmance assessnents types of
anal ysis. You are going to have acceptability criteria in
the rule for an entonbnent option. |n entonbnent, the
greatest concern there is hydrol ogi cal transport of
contam nants through surroundi ngs reachi ng the environnent
and dosi ng peopl e.

| nadvertent true-to scenarios -- which is one we
al so I ook at if you harden the system-- it's not a very
likely situation to get dosed by. But eventual break down
and transport of contaminants is a nore likely system

And you coul d have various current criteria. For
i nstance, you could say that you need to look at the cite
for at |east ten years once there is a pernmanent cessation
of operation to nmake sure there is no hydrol ogical types of
entonmbnent. But look at a realistic cost estinate or how
much a licensee had to set aside and if it's a | ot noney
based on sone kind of a true analysis. You could say well
that's not a very good type of entonbnent system we want
some systemwhere it's really low \Wat kinds of
facilitation or other things would you suggest to do that
and if you couldn't get it down then nmaybe it's not the
ri ght system

Al systens that cone up for entonbnent are not
necessarily good entonbnent systens; pick the right ones.

So conditions have to be right or it has to be
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engi neered properly, or denonstrated that that's the case.

One other thing that we would have to do is revise
our guidance, as | nentioned -- the entonbrent
consi deration, the way we have our rules structured now,
cones into towards the latter part of our rules. The rule
has a license term nation stage. You can do a |ot of
di smantl enent activities and other things prior to the
license termination stage. But when you actually want to go
away and ternminate that license and | eave the site in a
certain condition, then that's a najor consideration and
ent onbnment option would cone in at that stage and our
gui dance woul d have to work because right now it doesn't
handl e ent onbrent .

That's ny tal k.

KLEBE: M chael Klebe with the Illinois Departnent
of Nucl ear Safety.

| was trying to ook at the agenda to determ ne
whet her or not nowis the appropriate tinme to ask these
types of questions, if there is a better tine please let ne
know.

In ternms of using entonmbnent as a deconmi ssi oni ng
option, how do you square that with the policy act or
adopted policies of the conpacts. Cbviously, the Illinois
policy act was envisioning not proliferating the nunber of
di sposal sites.

Qoviously, the way that the country is divided
itself up, you know if every one had a site, we are going to
end up with a dozen naybe 15. But, if you add entonbnent as

a di sposal option, how does that beat that goal, because now
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you are tal king what 70. |If every one, obviously, not every
i censee woul d choose that as an option. So, how do you
square that with that, and al so how do you take into

consi deration policies of conpact conmi ssions.

W' Il use the Central M dwest as an exanple, and
certainly neither the state of Illinois nor the Central
M dwest conpact has any position yet on entonbnent. But one
of the policies that was adopted by the Central M dwest
Conmi ssion in their regi onal managenent plan was the
prohi bition. Once the regional disposal facility is
devel oped, the prohibition against disposal at places other
than the regi onal disposal facility. Wich this would
clearly represent.

Then, and | know | am asking a | ot of questions,
and I will let you answer themat your will. But, if you are
al so | ooki ng at entonbnent and your are tal ki ng about the
viability of part 61 disposal facilities. |f you take that
significant waste streamaway from a regional disposa
facility, aren't you in essence even naking themless
econom c? | have asked three or four different questions
there; you can answer themand if | need to ask themat a
di fferent point and tine.

FEL DIVAN: | think there is nothing wong with
asking themlater on as well or bringing themup again.

I"I'l just answer thembriefly and the answer is that is
sonmething that is an issue. That there is this conpetition
that's set up.

One of the ways we look at this is the health and

safety concern and has nothing to do, of course, what acts

17
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are out there. But there is no health and safety concern
wi th entonbnent and you are convinced that the noble thing
to do.

Then sone people feel there should be the option
then of choosing that over other ways of disposing of waste.
The other thing I'lIl nmention is waste disposal facilities
t hensel ves and the anounts of waste they get. The
deconmi ssi oni ng waste vol unes have been getting | ess and
| ess as the cost of disposal has gone up peopl e have becone
very clever in ways waste and those waste vol unmes have. For
exanpl e, way back when we did the health studies we had
sonmet hing like 17,000 di sposals and the | ast assessnent that
was done for health BWR was sonething in the order of 6,000
DPUs, plus they did a lot of things [|naudible].

Then you have people that treat waste specialized
and that kind of thing and a |ot of efficiency types of
eval uations and that sort. So waste volume from
deconmi ssioning in general has gone down enornously because
of that.

In addition, there is operational waste and that,
while it's true it has been goi ng down al so, and other Kkinds
of waste are things that go into low | evel waste buri al
grounds. There was an Appendix E or F in Reg 1496 which is
the GEIS on the license termination rule, and in there is,
some conpari son was done for inpacts of waste di sposal and
deconmi ssi oni ng waste is not a nmajor inpact based on the
current rate structure. Because if you change rate
structure, it will change.

But | don't think it has a major inpact in terns
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of its volume. Right nowin terns of economcs, |owleve
waste burial grounds. That's ny interpretation. Yes.

KLEBE: If | could followup. 1In the state of
I1l1inois, we have conducted sonme econoni c nodeling and taken
a |l ook at waste volunes that are being currently produced
wi th our operating reactors. And we have cone to decision
inthe Central Mdwest it nakes absolutely no sense to
devel op a disposal facility now given the | ow volunes. But,
however, when you factor in the deconm ssioning vol unes.

Then it makes an engi neered di sposal facility econom cal

You know t he cost per cubic foot for us to devel op
a disposal facility now woul d be astronomcal -- $900 pl us
range. But it is significantly |ess when you get those
| arge vol unes.

GREEVES: But, as | nentioned, given the current
anounts of waste vol unes bei ng di sposed of expected to
deconmi ssi oni ng, those have cone down significantly, soit's
wort h | ooking at that as well.

KLEBE: As | mentioned earlier, the waste vol unes
for decomni ssioning dismantlenent activities have conme down
significantly as well. | mean operational waste vol une
reductions are just a reflection of the fact that waste
expensi ve and we are doing things to cut that cost. They
have done it for the decomi ssion as well. So you need to
| ook at that again carefully. |If you have built it then you
are stuck, but thinking about building it.

GREEVES: Wil e Paul is wal king up, let nme just
add a couple of things. First, let ne thank Mke for

stepping up to the nic, that's what we need, we need sone
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feedback, | think your questions and comments are
appropriate now and later too. Your first comment about the
anendnents act, well, the anmendnents act isn't working. Any
body think it's working out there? W don't have the first
anendnent acts site so I'mnot quite sure all that is going.

Second, W do a lot of disposals currently there
is a nunber of 20.2002 di sposals that exist now, so the
guestion of sites, yes, there is the question of not having
a lot of sites, there is sone disposal activity occurring
under specific licenses if you are not famliar with that we
can go into that. The question of 70 sites, | don't anybody
thinks there are going to be 70 sites.

Look what's going on -- we are already
deconmi ssioning sites. Al of the ones | have seen cone in
are decommi ssioning for unrestricted release. | think a
pi cture of 70 new di sposal sites, that's not realistic.
think an issue of this workshop is we'd |ike people to stand
up and tell us who's interested? 1Is there a utility out
there or a state out there that's interested in this
concept, we'd like for you to stand up and speak up, cause
we need that information.

This is not worth doing if there are no
stockhol ders interested in doing it and ny sense is it's
much I ess than 70. There nay be a few, we need that |ist.
Who are those people? Wiat is that state or what is that
conpact? MKke you are quite right, the conpact comi ssions
do have sone control over this and as you stated, your
conpact has no position. | would ask you to see if you

could get a position, cause | think it would be very usefu
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for us to know what the position of various conpacts are.
That's the kind of information we need to carry back to the
conmi ssi on there.

There kind of key textual issues that would help
decide is this worth chasing or not. The econonic issue --
you are quite right about the cost factor, we are quite
famliar with that. There are big economc swings in this
process whether you are considering big conm ssioning
wastes. | would project that nost the utilities actually
are going to be sending their waste sonewhere. Cbviously,
they're going to | ook for the nost reasonabl e pl ace
cost-wise to send it, but there is goi ng decomi ssi oni ng
wast e.

I think, | just want kind of give sonme context and
t hank you for your coments and encourage others to stand up
and | et us know where you are on this issue and see Paul at
the m crophone. Paul

GENQA:  Good norning. Paul Genoa with the Nucl ear
Energy Institute and | amhere to tell you that there is
interest in this concept as an option by our nenbers. W
have a good representation today and |1'll speak nore to that
later. But | think it is inmportant you have, the conmi ssion
has been dealing with a range of issues in the |last few
years. And | think there is a Nexus between these issues.

The fact that there are innovative ways of
approaching license term nation. That the terninology |like
rubbli zation and new concepts of |eaving residual activity
in sone formon the site. The fact that people are starting

to look at other than Part 61 di sposal, that people are
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starting | ooking at assured isolation concepts for long term
storage and isolation of waste. That people are | ooking at
t he entonbnent option

There is a nexus to this, and | think it really
had a lot to do with the progress nmade under the |ow | evel
waste policy act and other issues. | think about it
sonetines and | realize that is a very large industry, the
nucl ear industry and it has a lot of inertia. If | could
guote froma paper you will receive shortly on clearance.
Nucl ear technol ogy provide significant econom ¢ and
enpl oynment benefits for the United States.

An econoni ¢ study conducted in 1995 by the
managenent i nformati on services incorporated found that
t hese benefits nationally, produced 4.4 mllion jobs, $421
billion in sales and $79 billion in tax revenues to Federal
State and | ocal governnents. That was in the year 1995. So
there is a significant, this is about as big as Genera
Motors as far as gross national product inpact. So there is
inertia in what this industry is doing, if the disposa
sites are not available, then there is sonme other way to
nmanage the waste and innovative attenpts will be nade to
manage the waste safely. | think entonbnment is a possible
option.

| agree with John Greeves that you are not going
to see everyone running forward to do this approach, but we
woul d I'i ke to know that that approach was available if
appropriate. And | think that's inportant. W'IlIl be glad
to speak sone nore to this later

But it is inportant to renmenber that the | ow | evel
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waste policy act really was in direct response to an equity
i ssue, raised by the states of Washi ngton, South Carolina
and Nevada. And the concern was that the view of the world
was that there was a large industry getting larger, that the
wast e di sposal at these three locations and at three of your
| ocations was problematic at tines, and it |ooked |like the
burden was going to grow. And there was the feeling that
was not an equitable distribution. And there was no

mechani smto get out of that.

I think the act that was passed put the
responsibility for waste managenent squarely in the state's
responsibility. And it recommended that a regional solution
m ght be the right approach. But clearly, entonbing a
reactor is not opening a disposal site you are not going to
take waste from another region and bring it to that
| ocation. But rather the Iocal community that has received
the greatest benefits fromthe operation of that facility in
terns of jobs in terns of tax revenues and so forth and the
electricity provided or the other benefits of other
t echnol ogi es.

In fact, they woul d be bearing the burden of
managi ng that facility. And in fact it may continue to
provi de benefits for the future nonitoring and jobs and so
forth. So | think it is different and certainly it is
equi tabl e, because the burden stays with the benefit closer
approximation. And certainly it stays within the state's
responsibility so that's in line with the act.

Finally, in trying to nove forward to decide

whet her the inpact of the entonbnent option is going to
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ef fect whether a various conpact process, conpact run
facility will be econonical. That certainly needs to be
factored and | would argue that if a facility was avail able
at a reasonabl e cost people woul dn't be pursuing the other
alternatives. But | think there is a way to work that out
within the regions. Thank you.

GREEVES: Paul, it would be very helpful to us if
you could crisp-up the suminterest, you don't have to do it
here, like it to be here. |f we could have a good
understandi ng of what utility sectors are interested. For
this thing to go forward we need to have a sense that there
is a stakehol der out there. So if you can put together
some information on what that context is and define it nore
than sonme interest. | think that would be very hel pful to
us.

GENQA: Recognizing that this is an energing i ssue
and it is newthere is not going to be conmtnents of people
that have done detailed studies. But after noon when | have
my opportunity to address the group | will give you sone
nunbers.

GREEVES: That woul d hel p us know who we need to
go back to and talk to about and in fact that will raise the
guestion of what's the context in your conpact. Because, as
you said as issues have Nexuses. |If the conpact is saying
we'll take a position on this and the position is we'll
consider this option, that makes a difference. So it would
be very hel pful if you could fill in sone of that
i nfornmati on and we appreciate anything you could tell us

later in the session.
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GENQA: O course, John you know wi th deregul ation
there has been dramatic change in the electrical generation
i ndustry that nmergers and acqui sitions nove forward,

consol i dati ons occur, so if today you say that "x" power
plant is owned by "x" conpany who lives within this region

that may not be the case tonorrow. |In fact, it nay be owned

by soneone on the other side of the country. So I think we
have to keep that dynamic in our mnd as we nove forward.

GREEVES: Do what you can. Thank you.

TROTTI ER: I'd like to just echo what John has j ust
said. It is very inportant in this paper that we are going
to provide to the commission to be able to provide them as
much i nformation as we can. Because this is really we're to
t he point now we have given the comission two or three
papers on the issue of entonbment. They really want sone
nmeat fromus

W' ve been skirting the issue because we didn't
have a | ot of know edge and what we are hoping to do in this
wor kshop is get your views so that we can factor theminto
the recommendati ons that we provide to the conmission. So
t he exchanges we have had this norning have been good.
really want to encourage that to continue. Are there any
nore questions for the first presenter? |If not, what |
would Iike to do is invite Steve Short to cone up.

W have asked Steve to cone today because he
actually did a ot of the work that supported that paper
that we sent forward to the conmission in June. |In fact, a
summary of his paper is included in that comm ssion paper

| think Steve is going to touch on sone of the issues

25
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associated with that. Steve cones to us fromPacific
Nor t hwest Laboratory.

SHORT: Thank you, Cheryl. Yes | am Steve Short
the my co-author on this study was Dick Smith al so of PNNL
As you are probably well aware Dick Snith and to nuch
greater extent that nyself, he is nmuch older than | am Has
been involved in these decomm ssi oni ng studi es of nucl ear
facilities for a guess 30 years, 25 years or so and ny
i nvol venent has been the |last 10-15 years.

I amcurrently sort of managenent the
deconmi ssi oning prograns for PNNL that Dick once did before

he retired.

Carl did ask us to go back because of our previous

experience in |ooking at addressi ng deconm ssi oning i ssues
with facilities, especially power reactors. You asked us to
a viability assessnment of entonbrment. W |ooked at that the
original studies did consider it to sone extent. However,
the consideration wasn't as detailed or as extensive because
it was basically dropped as an option by NRC to 60 year
limtation. So we have taken a | ook at fromtoday's
prospective. | would like to just quickly through what the
presentation will cover.

| want to give you a quick sunmary of the paper
And then | would like you to hold your questions about that
summary until | have a chance to go through and tal k about
how we arrived at that sort of conclusions. Wat we did, so
what we'll go through is tal k about the approach we took and
the viability assessnment and we'll tal k about entonbrent

experi ence that exists out there now The isolation
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assessnent, piece of it. And then we will go a little bit
i nto doing sone conparative anal ysis between ent onbnent and
the other options that are avail able and each of those
sections cones with a concl usion piece.

Basi cally, the conclusion of the viable assessnent
was that at |east sone reactors out there entonbnent, froma
techni cal standpoint, certainly viable. |If you |ook at
experience that is out there with entonbnent of reactors, if
you | ook at isolation or performance assessnent that have
been done for burial grounds and then conpare that with what
a power reactor entonbnent scenarios would | ook |ike you can
draw the conclusion that yeah there are probably sone
reactors out there for which entonbnent could be shown to be
possi bl e and acceptable froma technical standpoint.

W also, as a part of that, also |ooked at the
cost volune generation, dose, occupational dose, associated
wi th deconmi ssi oning and there are sone potential
significant savings there. There are sone caveats to that
and | will get into those.

Certainly entonbrment does | ook like a viable
option technically. The viability assessnent approach we
took was we, | want to nmake sure you understand that didn't
go out and do any new engi neering analysis or do any
i sol ation or performance assessnents or anything |ike that.

We took what was al ready avail abl e and what had
al ready been done previously for actual sites. okay. W
did | ook at reactors that had been entonbed, we | ooked at
i sol ati on assessnents for sites having entonbnent |ike

features. | call those analogues and | will go through
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those. Then we did a conparative anal ysis between DECON &
SAFSTOR.

To start with the entonbnent experience. Potonac
Energy Commi ssion back in the late 1960's had three small
research reactors that they entonbed. Those were the Hal |l am
Nucl ear Power Facility and in Nebraska the Piqua Nucl ear
Power Facility in Chio and the Bonus Facility in Puerto
Ri co. Each of those were entonbed agai n about 30 years ago
after only two to five years of operation. So clearly there
is sone major differences between these facilities and a
power reactor. Currently the surveillance and nonitoring
ongoi ng being perforned by DOE. They do it once to twice a
year. They go back to those sites and do sone radiation
surveys, ground water sanplings, soil sanpling. The cost of
that 15-25K per year. Each at |less than 300,000 curries
left in the entonbnment structure, that's an order of
magni t ude | ess than power reactors, at the very least. Each
currently now is being used as a non-nuclear site and | will
talk about that. | don't want to spend a lot tine going on
these, but | did want to lay them out so that you can
understand and see what is currently being done. The Piqua
Nucl ear Facility was a 45 negawatt plant. It was a
organically, this was back in the time when AEC was doi ng
research on different types of reactors and so this was an
organi cally cool ed noderated plant. It only operated from
1964 to 1966 and it was entonbed between '67 and '69. It
had approxi mately 260K curies at the tine of entonbnent.
The basic design of that facility, that entonbrment facility

was the reactor vessel, and spent fuel storage pools were
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left in place. Most of the internals were renoved and
di sposed off site, but the thermal shield and sone grid
pl ates and sone of the |lower activity internals were |left.
Al'l vessel penetrations were seal -wel ded and the vesse
spaces between the vessel and cavity liner and the pool were
filled with sand.

Once the vessel and the pool were filled with sand
a two steel plates were placed over the reactor and
seal -wel ded down. That was prior to placing sonme water proof
barriers between the reactor vessel and the steel barriers.
Re-enforced concrete slab placed over the top. The reason
they did this is because they are still using the
contai nnent as a warehouse. The city of Piqua is. The
auxiliary building is still being used as a office conpl ex.
So the rest of the facility and buil dings were
decont ani nated, the surfaces above the operating floor were
decontani nated and are currently being used. Each of these
facilities also used tinme capsul es and warni ng pl aques t hat
were placed over the reactor or near the reactor

Like | said, the annual survey that is perforned,
this particular facility they have never detected anythi ng
significant, about 20 years ago they did, Carl can you put
the next slide up just quickly.

This is not a very good view graph, a very good
picture, but you can see this over here is the reactor and
this is the pool and these are sunps. Twenty years or so
ago they did find sone water sludge in those sunps that were
slightly contani nated, those were renoved and si nce that

time they haven't. So contamination |evels have been | ow,
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again they are using this area here as a warehouse, using
this as office. The basement is still assessable. But the
rest of this all filled with sand and been sealed in place.
They are expecting to have to mmintain surveillance on the
facility for 120 years or so
Go ahead next panel nenber. Another research

experinmental reactor the old AEC days is 256 negawatts.

This was all liquid sodium cool ed graphite noderator
reactor. It operated only two years '63 and ' 64 then
deconmi ssioned in the '66 to '69. |It's inventory at the

time of entonbnent was about 300,000 curies. This is a much
nore sophisticated facility than Piqua so if you could throw
the next graph. The picture of this facility.

This is the reactor building, basically the
reactor is right here and it was a fairly bul ky structure
because it was graphite noderated. Al the reactor
internals were left in place. The reactor was seal - wel ded
of f, not backfield any grout or any sand or anything in
particular. Many of the pits were backfilled with grout.
The contaminated materials fromthe rest of the site were
put into those pits and then they were packed with grout.
The cross-trench area is what is still in place. The
reactor buil ding was renoved and a waterproof barrier was
pl aced over the top that is several neters thick, various
| ayers of sand, clay, polyvinyl, waterproof barriers, water
coll ection trench built around the barrier

The thing that | want to note about this is the
far end of the building was a turbine generator hull, that

facility is still being used as the site was repowered as a
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coal -fired plant. And so they are still using the turbine
generator part of that facility. The rest of this is al
under ground like | said this is all gone now They did do
an isolation assessment and that isolation assessment showed
ni ckel 63 as being the principal isotope. They eval uated
that over several thousand years and never showed it to cone
any where near what they considered the maxi mum perm ssible
concentration water at that tine which was taken from part
20 for discharges from power plants.

They al so do a seni-annual survey, the DOCE does.
The DCE basically contracts with a the Nebraska Depart nent
of Health to do that. Several years ago Nebraska requested,
and the DOE granted the installation of 16 ground water
nmonitoring wells around the site. So those are now sanpl ed
sem -annual |y and radi ation | evels taken above the
engi neered barrier over the reactor and then soil sanples
are also taken. That's about 25K a year but that is also
sanpling costs. okay.

Finally there is BONUS. BONUS is not a real good
exanpl e of an entonbed reactor, in ny mnd, but it is stil
in place. They did do sone things to leave it with the
intent of leaving it there. It's a 50 MNWplant. BONUS what

it means it was a super heater reactor. So they recycle the

steamto super heat it. It operated for five years between
'62 and '68. It was deconmi ssioned between '68 and '70. It
only had about 5,000 curies at the tinme it was entonbed. |If

you wWill put the facility diagramup there.
Basically the only part of the structure that was

entonbed, the isolation structure is this reactor, the
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reactor itself and the pool, right there. The rest of this
facility was cleaned, decontaminated. So this facility is
still in place, you can go on the web site and see a nice
picture of it. It sits right on the western shore of Puerto
Ri co, very beautiful location. Basically, the reactor
pressure vessel and internals, except for the control rods,
were all left in place. Al penetrations into the structure
were filled with grout and seal -wel ded. Then the punp room
for this particular facility is below the reactor and that
filled with contaminated materials fromthe rest of the
structure and then filled and sealed with grout. Then a
rei nforced concrete slab was installed over the top of the
reactor and pool. Again, tine capsules and warni ng pl aques
were installed to show the next picture, this is a picture
of what it [ooks |ike now

This is that structure that | was just telling
you. This is the reactor, and this is the pool. They
currently have plans to turn this facility into a museum
Al t hough they nmay have problens with that. This is the one
site where it's not an especially good exanple of an
entonbnent facility because the design has allowed periodic
flooding into the basenent surrounding this structure and
they do have sone contam nation, sone |ow | evel
contam nations in the facility due to flooding in 1996 and
then again |l ast year as a result of hurricane George. But
they are planning on turning, next year actually. | want to
talk a little bit about the entonmbnment of. Concl usions.

A good design and an inplantation of entonbnent

can result in fairly mninal long termnonitoring
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requirenents. That's of course a big issue for entonbnent

of power reactors and exactly what would be required for
long termnonitoring and surveillance. But for these
facilities, especially those that the first two pick one,
Hallan, it's fairly negligent. There is a very |ow

i kelihood of problens developing later, if you adequately
seal -of f the contami nated structure fromthe environnent.
Sone of the good design, a good design might incorporate
filling of contam nated and enpty spaces with grout.

Filling and sealing penetrations both into the reactor

vessel and into the entonbnent structure so you have a
doubl e contai nnent. Then sealing off access to the bel ow
grade structure. This is really where | would like to focus
t he di scussion, because this is what will drive whether
entonbnment is ultimately acceptable for any given site. The
ent onbnent isol ation assessnent. Again, | want to enphasize
we did not actually go out and do an isol ati on assessnent
for PAR or BWR W used, what | call anal ogues and factors
to sel ect those anal ogues were their inventory, conparable
to greater than what you would see in an entonbed reactor
Physi cal ground water barrier integrity. Basically your
isolation structure and vault the engi neered barrier
simlarities, chenical and physical formof radioactive

i sot opes, how soluble are they. A transport nechani sns, the
fusion evocation, they are relative inportance and then
scenarios for evaluation. Residential farm fanmly and

i nadvertent intruder. Based on those factors we selected
the foll owi ng anal ogues. The grout disposal facility,

that's | ocated at Hanford, the state of Washington. Salt
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St one disposal which is located at the Savannah Ri ver and
then the Navel Reactor Burial Gound which is also |ocated
at Hanf ord.

Just a conparison of inventories, the Naval
Reactor, the only radio i sotope evaluated in their
performance assessnent was nickel 63 and 59. Al but about
7 or 800 of that nickel is 63. The point | want to nake
here is a sort of conpare that inventory what you would find
PWR typically and without GICCit's significantly less with
GICC it's quite a bit nore, Geater-than-Class C. |I'lIl just
back up a nonent if you are |ooking through the inventory,
you'll see the differences between these facilities,
fundanmental differences in purposes of these facilities are
PWR t he Savannah River was a Tritiumfacility so you see
significant quantity tritiumand waste disposal. Hanford
was a plutoniumprotection facility so you will see a |ot of
fission products, significant quantities of fission product.
That's inportant because fission products, tritiumtend to
be nore nobile than your activation products that you will
typically find in a PWR nickel, cobalt, iron, which is on
t he next page, but don't worry about that yet. Anyway, so
froma grout disposal facility prospective, |lots of
strontium 90 and PWR | ots of cesiumrelative to PWR

BYRNE: Before, nmy nane is JimByrne fromGP
Nucl ear before you go away fromthat slide, | don't
understand the basis of your PWR activities there. You just
tal ked about activation and the vessel or are you talking
about total PWR?

SHORT: The assunption on this slide was that
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t here was decontami nation of the for the aggressive
decontani nation of the primary circuit to renove and the
surfaces external to the reactor region itself to renove
cesium contani nation that nmay exi st or corrosion product
contam nation in the pipes and that kind of stuff. So
that's what these inventories assunme. So what we prinmarily
got here is, but even if you leave, | think a point is that
is even you don't do a significant anount of
decontam nati on, cesiuminventories left in the PMR would be
significantly | ess than what you woul d see out here. kay,
and vi sion product inventories would be significantly | ess
than you woul d see in these two facilities. GCkay, that's
sort of the point | amtrying to get across here. Go ahead
Carl .

Agai n the PWR | argest source of inventories of
Cobalt and the iron. Total inventories are as you can see
Grout disposal facility in Hanford is up in the 17, 18
mllion courier range, Salt Stone disposal facility
significantly lower, but it does have sone highly nobile.
PWR and BWR total nost of it is cobalt 60. Go ahead Carl

Engi neered barriers conparison Naval reactor
burial ground if you are not faniliar with that the Navy is
buryi ng the Naval Reactor vessels from subnari nes and ot her
surface ships at the Hanford site. They basically cut the
reactors out the subrmarine and then fill those reactors with
grout, dispose of those and there are 120 of them pl anned.
Currently they have di sposed of about 80 - 85. G out
di sposal facility and the Salt Stone disposal facilities,

both of those are reinforced concrete vaults on the order of
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three or four feet thick. Inportant point | want to show
about this slide is that it did take credit in the isolation
assessnment. Cenerally the degradation or corrosion rate in
the case of naval reactor vessels. Corrosion of the stee
pressure vessel, the others its degradati on of the grout,
the reinforced concrete vault, itself and the grouted waste
barrier to it. The assunptions that are nade, | don't want
to get too caught in those, but they are considered very
conservative, fromtheir perspectives. Site
characteristics, there are sone significant differences
between he sites that | used for ny anal ogues, and what you
mght typically find for a reactor. One is the distance to
ariver. Burial grounds you tend to |locate those as far
away fromrivers as you can and this points that out.

Most of the reactors in this country are |ocated
within a mile or tw to a river. Depth to ground water
again, the assunption is well at these sites its fairly deep
depth, except in the case of Savannah River. Again since
nost reactors are located fairly close to rivers, the depth
to ground water is fairly shallow, not very deep. |In nmany
cases there is very little depth. But in other cases it's
you know, | would say Palisades, for exanple, Prairie
I sland, depth to ground water could be 150 feet. Pardon
Pal o Verde is a good exanple. Recharge rate. Recharge rate
is significant input into the perfornance assessnment that's
the rate at which water down through the disposal site and
into the ground water where it will carry contaninants into

the ground water for your dose assessnent.

Hanford site is a very dry site, very |ow recharge
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rate, Savannah River is the high rain site, so the recharge
rate is significantly higher. Those ranges should enconpass
nost of the site, nost of the reactor sites in the country
and then soil types. | tried to pick a couple sites that
had vast differences, ones that very clay type soil and
other very silty, sandy type soil. | throwthis up just to
show just what the performance objectives were from DOE.
These are taken from DOE Order 5820. But there is a
di fference between what is required in that order and what
the programmatic performance objective was. The requirenent
is usually a 1,000 years. You've got to look at it through
the first 1,000 years. The performance objective was to go
t hrough 10, 000 beyond that there is a | ot of uncertainty.
But, performance objectives were generally 25 mllirem per
year for your farmfanily and residential famly that's
conparable to NCR 20 subpart E. They al so had sone
popul ati on scenarios that they consider which NRC doesn't.

I nadvertent intrusion scenario, they' ve got both an acute
and chronic objectives. The acute being an instantaneous
exposure and the chronic being a | ong term exposure over a
very long tinme period. Then a ground water resource
protection froma 4 mlliremper year. That's the sane as
what EPA's restriction is.

I"I'l just quickly go through the results of the
naval reactor. Again, the only real isotope the val ue
wei ghed the nickel. The don't conme any where near the 25
mlliremper year. N ckel is not very nobile in the
environnent. Al though nickel 59 can present an exposure

i ssue and external issue and nickel 63 will present an
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internal if it's taken up inside in a dose problem But,
their isolation assunptions about the durability of the
structure and its nmobility they don't cone anywhere near the
25 milliremper year. They did do the ground water. |
think that in all of these you'll find that ground water
drives the dose generally it is the greatest source of dose.
The grout disposal facility | ooked at a variety, and
actual ly anal yzed each of the different scenarios.

Farmfamly, residential famly again 25 mllirem
per year was the objective and below that. The only case
where they had a scenario where they exceeded the ground
wat er resource protection requirenment 4 nillirem per year
was. Well, they had one scenario where they exceeded the 4
mlliremper year, ground water resource. Salt Stone
di sposal facility. This is alittle bit different than what
you've got in your view graph. Basically, | had this nunber
here, up here, those are, | initially was | ooking at those
as farmfamly and residential fanily, what they really were
is afarmfamly residential family with an intruder
assunpti on.

kay, so | noved that down to here, they | ooked at
this as the bounding case and didn't eval uate those
separately. |In this case, they basically assunmed that farm
fam |y used the disposal site as a foundation for their
hone, their farm So they had the external intruder
assunption, though assunption, then failure over tine period
resulted in contam nants getting into the ground water and
so they had the pathway and soil pathway. Pardon. Pardon

ne.
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Again in this case they had one scenario where
t hey exceeded the 100 nillirem per year. |In the ground
wat er they never showed any scenerios that woul d exceed
their performance objective. 1In each of these cases, they
assuned the 100 year institutional control period after
whi ch degradati on of the structure began. So concl usi ons.
| guess sensitivities. Any isolation assessnent apply
retardation factors to individual isotopes conservative
assunption there is no retardation. Non-conservative
assunption is that there is sone retardation

Each of these cases again they took credit for
natural retardation, mgration or natural retardation
factors in the soil and the grout and dependi ng upon what
you assuned there it can have a vast difference, give you a
vastly different result in what your perfornmance assessnent
out put would be. Recharge rate. Like at Hanford would vary
bet ween 0. 16 and give you vastly different results in what
your perfornmance out put shows.

Then the degradation rate, how |l ong you can take
credit for those engineered structures that has a
significant input into what your final output would be.
Those are really the key drivers in key assunptions in what
your output and what your results will show on your
i solation. Conclusions.

The anal ogues where shown for the nost part to
neet the perfornance objectives and the case of Salt Stone
di sposal facility, it currently is being inplenented at
Savannah River. The grout disposal facility at Hanford,

that project was cancel ed, not because of the performance
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assessnent results but because of concerns about
retrievability issues and the state of Washi ngton had sone
retrievability concerns. Like if you had a problemat sone
point and you need to retrieve it. | didn't show you
di agranms of the vaults, but these vaults are very large, on
the order of 30 neters long by 15 neters wide and 10 neters
high. Ones that Savannah River are even bigger. Inference
towards our final conclusions, based on the fact that par
reactor inventories tend to be significantly |ess,
especially for those isotopes that are nore nobile.

Site characteristics of the anal ogue sites, |
t hi nk enconpass for the nbst part the sites power reactor
sites. One big difference again is the surface water
difference. That tends not to be a driver in your
performance assessnent, it's the ground water that tends to
drive your isolation assessnent results.

Ent onbed reactor structure design is simlar to
t hose concrete vaults used at the other facilities and a
performance requirenments are simlar 25 to 100 nillirem per
year, or are expected to be similar to NRC woul d require.
Sone issues that really need to be addressed, if you are
going to proceed. Again site characteristics and how does
that cl oseness to surface water play-out. Again, | don't
think it will be a big issue, because the ground water will
drive your peak dose. Surface water is a popul ation
exposure input. |If you assune sone sort of popul ation
around this facility over sone tine period. DOE eval uated
popul ati ons.

Ent onbed reactors have if you left the
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G eater-than-Class Cin the reactor, | don't think we draw
any conclusions at this point. Qher than to say that
ni ckel tends to be a | ow nobile isotope, not very nobile.
It's inventories were quite a bit larger than any of those
| ooked at. So | didn't want to draw any concl usi ons about
what a facility with Greater-than-Class Cleft in it whether
it would neet perfornmance objectives.

Anot her issue is that power reactors tend to be
above grade for the nost part. Each of the facilities we
| ooked at were bel ow grade, by at |east five neters and had
five meter of over burden, except for Salt Stone D sposa
Facility and Savannah River. |f they went that deep they
would be in the water table. But the Hanford ones were five
nmeters deep, the ones at Savannah River are still bel ow

gr ound.

Reactors will be above ground, and Dick will talk

some tonorrow about this in his presentation but it can be

above ground by significant anounts.

So how do you build an entonbrment structure froma

power reactor facility that woul d di scourage inadvertent
i ntrusion and then another point is that each of these, the
i sol ati on assessnents for each of these facilities did take
sonme credit for the engineered barriers being able to
provi de sone resistance to migration. The results would be
significantly different if you could take actually no credit
for any of that engineering opinion. So that would be an
i ssue that would need to be dealt with.

The conparative anal ysis basically | ooked at the

costs in the revised studies for PWR s done in the early
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90's conpared those, the results of the entonbnent a quick
anal ysis of what we think the entonbnment costs those waste
vol umre woul d be and conpared those and you can see that we
| ooked at two different entonbrment scenarios i medi ate and
del ayed.

Cost ranges reflect differences on assunptions on
what the cost of long termsurveillance and nmai nt enance
nmonitoring would be. In this case it was over a mllion a
year, this one here we assunme about 400, 000. Excuse ne, and
the I ow cost is about 400,00 a year constant dollars the
hi gh case the assunption a little over a $1,000,000. Big
i ssue there is is how rmuch insurance, if any, do you need to
maintain on this structure. Liability insurance, that kind
of stuff. So there is a real issue there.

But so you | ook at the cost, you can see that
under the entonbnent scenario costs are very conparable with
SAFSTOR and can be quite a bit less if you get DECON. Low
| evel wai st disposal volunes can of course vary
significantly fromthe i medi ate DECON and t hen can have a
significant savings in dose also. W assuned 130 year
surveillance and nonitoring period. That's much |onger than
you need for cobalt in that case we did assune that there
was sonme cesiumleft and we put 130 years out of 4 or 5 half
lives cesium Next slide

| guess we went through this already, but cost
savings can be up to forty percent; volune reduction can be
up to ninety percent -- you don't have to just send it off
to a disposal site. Cccupational exposure reduction can be

up to seventy percent, and on that one you'll have to be a
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little bit careful; it depends on what you, what you do to,
how much material you take and put into the entonbnent
structure and what you've gotta do with that naterial -- how
much cutting up and partitioning you' ve gotta do.

There isn't much savi ngs over SAFSTOR. Just a
little bit, if you assune a sixty-year safe storage peri od.
And again, the big issue here is, is what is the cost of
that long-termsurveillance and nonitoring. And | think if
-- can you just through that final, Conclusions graph, slide
back up? No, the, the one right at the very front of the
presentation. | should have put another one in there.

TROTTIER: At the front of the presentation. Just
turn it over, go all the way to the front.

SHORT: Yeah -- no, before that. Wy at the very
front. It was a sunmary concl usi ons vi ew graph

Basi cally the summary concl usi ons were that based
on using these, these anal ogs, you could conclude that at
least, if, you know, if you didn't |eave any grater than
Cass Cin the entonbnment structure, many reactor -- there
certainly are those reactors out there that you could show
woul d neet performance objectives of, on the order of 25
mlliremper year

That's not it either. But -- and then --

TROTTIER It's the third slide.

SHORT: Yeah, that's fine. | guess that's
basically what | wanted to sunmmari ze and concl ude. Agai n,
you have a copy of the paper that we prepared, and the paper
cites nost of the references. So if you want nore detail ed

information, we could talk about it afterward or obtain
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those references. And | guess |'mready to open it up to
guestions. Yes, sir?

GUNTER:  Paul Gunter, Nuclear Information Resource
Servi ce.

SHORT:  Sure.

GUNTER: In your overall assessnent of radioactive
i nventory, did you, what kind of assunptions did you use for
fuel perfornmance history?

SHORT: Well again, what we assumed was, was that
you had done significant decon to renove any fission product
i nventory that nay have been scattered around the prinmary
system So, very little -- as you saw, very little fission
product inventory renmained. One of the -- and -- but if you
| ooked at cesiunistrontiuminventory left as a result of a
reactor havi ng, you know, sone severe fuel-failure issues,
you would not -- | do not believe that you would come up
wi th anywhere near the inventories that were in the Hanford
grout disposal facility. So the inventories for cesium and
strontiumare significantly less, even in a reactor that's
had fuel failure problens and | eft cesium behi nd.

And i f the assunption was nade you didn't clean
that up, 1'd say maybe at the nost, a few hundred to a
coupl e thousand curies would be |left, naybe at the nost.

And that doesn't conme anywhere near what the assunptions,
what the inventories were that were anal yzed at the Hanford
facility and the Salt Stone disposal facility.

But for this conparative purposes, we didn't
assune that there was -- we didn't |ook at any cesi um bei ng

left. Yes sir?
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GENCA:  Paul CGenoa with NEI. Steve, | want to
conpliment you on the study. | think it did bring out the
key issues that we need to discuss. And it brought, two
guestions cane to mind. The first is, just right where
you' re tal king about, the assunption that aggressive
chem cal cleaning would be done prior to this.

And of course, in our recent deconmi ssion
experi ence, aggressive chemnical cleaning has been very
successful for rapid dismantlenent, and | wondered really
whet her your analysis showed that it would pay the sanme ki nd
of dividends in an entonbnent scenario, or you're really

just chasing down activity that's gonna decay away during

t he entonbrent process. |Is it renoving significant anounts
of long-lived isotopes to where it would still be of val ue,
or is that research still left to do?

SHORT: The chemi cal decon?

GENOA:  Yes.

SHORT: Uh, it wouldn't renove a significant
amount of long-termstuff. The major long-lived isotope in
reactors is the niobium You'll have sone of that in the
corrosion product, but nost of that inventory will still be
in the reactor vessel and internals that you may | eave
onsite. So the inventory that you'd renove through any
chemi cal decon would be small relative to what's stil
i nsi de the reactor vessel

GENQA: And that leads nme to the second question

SHORT: Ckay.

GENQA: And that is, on the assunptions used in

your study for the greater-than-C ass-C nmaterial that would
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be in the reactor vessel, in both cases you assune the
renoval up front and then varying treatnent on the facility
after, whether it's entonbed early or entonbed late. And |
wonder ed whet her there was any anal ysis envi sioned to | ook
at -- or perhaps you already have | ooked -- at whether you
could | eave, essentially, do you active nonitoring, seal off
the facility, active nmonitoring, and then renoval of the
greater-than-Cd ass-C conmponents after fifty or a hundred
years? Wuld there be any ALARA savi ngs? Any occupati onal
dose savings by renoving themlater? O in fact are you
still gonna need to do it underwater, and that poses other
probl ens?

SHORT: After a hundred and thirty years, when
nost of the cobalt-60 is gone, a significant amount of your
dose i s gone.

GENQA: So | guess that's what | was | ooking at.
Is there, is there a dose savings to the operators in
renovi ng the naterial --

SHORT: If you wait 130 years, there will be, yes.

GENQA: Ckay. So that would actually be perhaps a
third option within the entonbnent within the entonbrent
appr oach.

SHORT: And we | ooked at the del ayed ent onbnent.
The del ayed entonbrent scenario assuned that you waited 130
years before you renoved, or actually entonbed, the
structure.

GENQA: Right, but in that assunption, you renoved
the greater-than-C ass-C conponents right away.

SHORT: | don't -- no, we did not.
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GENCA:  Well, maybe | have that wong. [|'Il go
back and check it. Thanks.

SHORT: Yeah, sorry. | don't believe that's
correct.

HANSON: My nane is Bob Hanson. |I'mwith the
Nati onal Low Level Waste Managenent Program working with
greater-than-d ass-C.

SHORT: Ckay.

HANSON:  And on the cost study -- and | think we,
maybe we just kinda hedged around the question | have -- but
you had i nmedi ate ent onbed/ del ayed ent onbed and you showed
the cost being kind of conparable with decon renoval. And |
assune those are, those are reflecting, |eaving
greater-than-C ass-C, or taking greater-than-d ass-C out
first. And if so, did you look at it with | eaving
greater-than-Class-C in on a cost-savings basis? | nean,
obviously dose is a big issue with greater-than-d ass-C, but
| was just curious too.

SHORT: Right. On the i mediate entonbnent, of
course we renove the GICC i mediately. And there's not a
signi ficant dose savi ngs because you have to deal with those
t hi ngs, okay, right up front. |In the delayed entonbrent
case, we assune that you didn't deal with it until the end
of the Iife, which is the reason for the significant dose
savings. | nmean, significant dose savings on the slide
there, for delayed entonbnment. So we assune that the GICC
stayed there for 130 years. | think that's right -- isn't
that right, Dick? GCkay, nmaybe |'mwong. Sorry.

GREEVES: Wy don't you take a look at it, and
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maybe this afternoon clarify that picture.

SHORT: Ckay.

GREEVES:. Al right.

SHORT: Sir, go ahead.

GENCA:  Paul Cenoa, NEI. Just for clarification,
on page 11, "del ayed entonbnent”, inmredi ate renoval and
package the vessel activated internals for storage and/or
of fsite disposal, which may very well be the right
assessnment. And |I'mjust wondering whether an assessnent
was done of renpbving the internals late, later in the
ent onmbnent .

SHORT: Well, | think what we just decided is that
we need to go back and | ook and see what our assunption was
there, because | don't recall off-hand. | thought we had
done it later, at the end of the 130-year period. Dick
doesn't think so, so we'll go back and --

GENQA: Cdearly, todo it initially, you have to

do it underwater.

SHORT:  Yes.
GENQA: It's not clear to nme, at this point, late
inlife, whether it still would require that type of renote

handl i ng, or in fact whether there'd be sone tine-saving of
going in and renoving it without the need for renote
operation. Thank you.
SHORT: Right. Could you go to a microphone.
SMTH:  Wien we did our original studies back in
the late '70s, the PWR that was of course for a machine
that had run its entire, | suppose, forty-year life at 75

percent efficiency and all that sort of thing. So that was
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really hot. The internals, the hottest part of the
internals in the greater-than-C ass-C material, after the
cobalt decayed away, still had a residual dose rate of
sonet hing on the order of one remper hour. | don't think
you' d care to send people in there very long, though you
probably would still have to do it underwater. That creates
real problenms with trying to do that 130 years |ater

GREEVES: Dick Smith. For the record -- as we go
to the microphone you need to identify yourself, and
beli eve that was Richard Snith. Ckay.

BYRNE: Jim Byrne from GPU Nucl ear agai n.

SHORT: Sir.

BYRNE: We're in the process of deconmi ssioning a
research reactor at Saxton -- John mentioned it at the
begi nni ng of his speech

SHORT:  Yes, sir.

BYRNE: It's been shut down for 25 years. W
operated it for 10 years -- 4,000,000 curies at shutdown.
Now a coupl e of things here, when you | ooked at what your
peak was and your things like that there, there's real small
activity, it didn't operate very long. But Saxton was
sitting there for 25 years wi thout any appreciable corrosion
to the vessel or anything like that. And these long-term
shutdown reactors are sonething el se you should | ook at when
you do your entonbnent considerations, because we didn't do
any special things for Saxton. W let it set there. W
didn't fill it with concrete or anything like that. There's
no corrosion. There's no problemw th that.

The second thing, we pulled the vessel 25 years
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after shutdown. W just pulled it and shipped it entire
down to Barnwell. | nean, a lot of people aren't gonna have
that option again, of letting this thing sit, let these
decay from having themcone fromTM 2, where | cut up
internals inside the vessel. Wen you first shut down, even
for a short period of tine, that's a dirty job. You don't
want to do that, in my opinion.

SHORT: Right. Wll, especially for a reactor
that's had an accident.

BYRNE: Well, even a reactor that has a | ot of
activity init -- Yankee Rowe did it, and they had a | ot of
problens with cutting their internals.

SHORT:  Sure.

BYRNE: Late in that period of tine, it saves you
a lot of dose to do that job.

SHORT: | know. O course, Yankee Rowe and Troj an,
their objective was to get their vessels off to a disposa
site before the disposal sites disappeared. That was part
of the argunment for immediate decon. But their argunents
for i mediate decon was to get rid of the liability. There

are trade-offs, yes. Any other questions?

GREEVES: |'ve got a couple of conments. This is
kind of freeform | think that's the beauty of workshops.
John Greeves. | don't know. | |ook at these

nunbers in ternms of costs, and naybe | don't understand this
chart, but the nunbers |I'm seeing conming for the industry
for decomi ssioning are nuch higher than this.

SHORT: Yes, they are.

GREEVES: So what |'d invite the industry to kind
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of do kind of do sonme truth analysis of these nunbers. W,
you guys have hard nunbers on these costs. |f you could get
together with us and do a better job of identifying what it
really costs to do these deconmi ssioning scenarios, that
woul d be real hel pful

And second, this business of only naybe com ng up
with a forty percent savings over decon. | don't know --
don't find that too exciting. This is gonna be a
controversial issue. So, |I'd like to hear fromthe
i ndustry. You want to take on this controversial industry
for -- you know, if it was an order of magnitude, | could
see you junping on it. But for a fraction? | don't know,
Paul , whether you want to address that, but |'d over tine
urge the people who want to do this to address, what do you
see the pay-offs being? Because | think there's sone
guesti on about the cost figures that we're looking at. And
if it's only a margi nal cost inprovenent, do you want to
really take this thing on? |'mjust throwi ng out ideas,
Paul . | don't know whet her you were stepping up to help
with that issue, but go ahead.

GENQA:  Paul CGenoa, NEI. John, perhaps |I'm coning
at it fromanother angle. And | think the econonmics of the
i ssue need to be understood right up front, and there nay or
may not be advantages. And that depends a lot on the
assunptions nade on whether |owlevel waste disposal's
avai |l abl e, at what cost. But | think that's really the
issue: is it available? There's a need for regulatory
structure to allow for entonbnent because there nay not be

di sposal avail able at sonme point, and you're going to have
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to act.

The industry never expected to store spent fue
onsite for the foreseeable future. And yet, now we have had
to invent a regulatory structure to allow for | CFSE storage,
and we will be nonitoring that for a long tinme to cone. W
never envisi oned entonbing our reactors, but the fact is,
future disposal is uncertain and appropriate contingency
planning is -- | think that, | applaud you for even | ooking
intoit at this date but we need to have that in place
shoul d the eventuality be that there is no disposal capacity
avai |l abl e.

But sonmewhere along the line, there's sone
economi cs. Wen we're saving hundreds of mllions of
dollars for decomm ssioning today and trying to acconplish
that within a forty-year wi ndow, when you start to take that
wi ndow out to a hundred years, you can start to see that
per haps the power of conpounding allows for a very

differential accunul ati on of those funds.

GREEVES: | just would invite you to provide sone

perspective yourself in ternms of what these nunbers are for
deconmi ssi oni ng because as | said, the costs |I've seen
conmng in are nuch higher than these nunbers and naybe |'m
just not quite understanding the chart here. But | think
that's an area that we'd appreciate sone additiona
engagenent on. Ckay?

GREEVES: Sir.

SHERVAN:  |'mBill Sherman. [I'mwth the Vernont
Department of Public Service, and | amslated to be on a

panel and have sonme coments about the econonics of this
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endeavor, which |I'Il await the panel discussion this
afternoon, but only say, now, in response to your question
John, about the forty percent, | represent rate payers. And
forty percent of $500 million, $200 nmillion, alnost is rea
noney for the rate payers that have to pay for this.

Thanks.

GREEVES: Good. The nunbers that were on the
chart weren't $200 million and there's gonna be a cost of
goi ng down this path. | would expect there's probably sone
peopl e in the audi ence that oppose this particul ar approach
So there's going to be a cost in going down this path.
There's going to be a cost in terns of us devel oping even a
regul ation, and | think we just need to understand what,
what the benefits are. | didn't mean to belittle nunbers of
forty percent.

[ Laught er. ]

GREEVES: But frankly, when you add in the
efforts to come up with such rul enaking, the tinme to do it,
etc., | think the people that are looking at it need to at
| east think about those issues and hel p us understand what
those costs are. So I, we need to exanmine this from al
sides. W haven't heard a |ot from people that oppose this.
| expect we will, either nowor in the future, and there's a
cost in carrying that forward. So --

FELDVMAN:. Carl Feldman. | just want to nmake a
qui ck comment. One of the things that was not really tal ked
about very much on the | ong-term surveillance and
mai nt enance was, once that license is ternmnated and the

entonbnent is done in a proper way, the expectation is that
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t hose nunbers would be very low. That really wasn't
factored into Steve's anal ysis because he didn't have
exanpl es of that, and that's sonething that industry perhaps
could give us sone information on. And | would expect it to
be significantly less than what was used in those figures.

HELM NSKI: Ed Hel m nski of the Radioactive
Exchange. You didn't nmention anything having to do with
toxic content of this material. Under -- | know that EPA is
rai sing these i ssues. What happens in the long-termwith an
entonbnment facility, as with -- people are tal ki ng about
rubblization. You end up having a RCRA mi xed-waste
facility. How are you going to deal with that? Are we going
to have a hazardous waste facility that we have to dea
with? You know, | know "EPA" is a bad word at the Nucl ear
Regul atory Conmission -- but howis that being factored in,
into NRC s anal ysis of what EPA nmay have to say on these
long-termoptions? And did you |look into, in the DCE
facilities that you' ve | ooked at, did you | ook at how
they've dealt with it? Because, EPA does have a regul atory
-- well, actually oversees all of DOCE activities.

SHORT: | guess I'll answer that question. The
anal og sites are all regulated by DOE and by the states and
by EPA. And each of those organi zati ons concurred upon the
results of the perfornance assessnents that were done, okay?
And | didn't address the hazardous piece of this because
it's not clear to ne that in an entonbed reactor facility,
there is a hazardous waste issue. Ckay?

But in terns of the Salt Stone disposal facility

and the grouted disposal facility at Hanford, those all had
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significant reg -- State of Washington, State of South
Carolina, and EPA invol venent in those anal yses, okay, and
ultimately they had to accept the final proposed sol ution
for those wastes, those particular waste volunes. So they
were involved in those and they did do, they did do an
anal ysis of the chemical, the non-radi oactive chemnicals that
were in those facilities. And | didn't |ook at that here;
we didn't look at that in the analysis we did, because it's
not clear to ne that we have a hazardous waste problemwth
an entonbed reactor facility. So --

HELM NSKI : I know EPA' s raising those issues

with rubblization. That's why | bring up the question

SHORT: kay. | guess I'mnot famliar with why

there's an issue there with, even with rubblization. But
I'd have to | ook at that sone.

HELM NSKI : Can | ask John?

GREEVES: EPA has nade sone comments about that,
but they haven't -- we've invited themto provide us a paper
onit, and so far | don't have such a paper. You've got
utilities in the audience, and they know this better than I
But | think their first action is to try and renove the RCRA
guestion and renove those types of wastes and have it not be
an issue. Ganted, it may be but | think the utilities can
stand up -- do they see RCRA as a long-termissue at these
facilities? O do you expect you'll be able to renove the
RCRA type naterial? And | have sone faniliarity with the
Hanford di sposal vault. And | believe that was eval uated
under - -

SHORT: RCRA
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GREEVES: -- the EPA approach. So, one, you can

get to the end of the process. |It's just that you'll have

to deal with multiple agencies. So it, that process is
avai l able. M expectation is, the utilities would, to the
extent they can, like to renove the hazardous naterial and

I, that's the approach |'ve seen at the reactors we are
looking at. And in fact, 1'd invite the utilities that are
brave to step to the mcrophone and confirm and they expect

to, in nost cases, be able to renove the RCRA conponent.

But if not, we'll naybe get sone nore coments on it.
BYRNE: This is JimByrne again. 1'll be brave
W went in -- one of the first things we did in site

characterization, was determ ne whether hazardous materials
were left in the site, and we renoved those materials and
got rid of them Al nost the first thing we did was do that,
before we deal with the nuclear regulatory issues with the
site at Saxton.

SHORT: At Saxton. OCkay.

GREEVES: That's been the experience |'ve seen
out there, is that they have been able to renove the RCRA
conmponents. And | think that's their expectation. So |
appreciate Jimstanding up and giving us a data point on
that. And if EPA conmes up with sone coments on these new
energi ng concepts, we'll factor theminto this Conmi ssion
paper and others that we present. And that's the purpose of
t hese workshops. So thanks for bringing those up, Ed.

SHORT: Any ot her questions?

TROTTI ER: Thank you, Steve. | think that was a

really good conversation. And as you might notice, we're
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way of f schedul e.

I"mgoing to nake the offer to our guests fromthe
United Kingdom-- would you like to go on now or after
[ unch?

WOOLLAM What ever' s conveni ent .

TROTTI ER: Well, I'"monly thinking about ny view
that about two hours is about all people can stand to sit.
And we've been sitting close to two hours. | think ny
proposal is that we break for lunch so that people are
refreshed when they listen to you. And that's what 1'd
really like to have happen, rather than people wanting to
get out of here. So what |'m gonna propose is, it's ten
mnutes to twelve. |f we could be back at one o' clock, that
gi ves you roughly an hour. | realize that doesn't give you
a lot of options. There are several restaurants in the
area. For those who are not famliar, there's a Chinese
restaurant next-door. W have our wonderful café upstairs
and there's Chili's across the street -- roughly across the
street, catacornered across the street. And those are
probably the best bets, rather than venturing any further
for an hour. But | would like to see everyone try to get
back roughly one o' clock and we'll try and get started then
Thank you.

[ Wher eupon, the neeting was recessed, to reconvene

at 1:00 p.m, this sanme day.]
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AFTERNOON SESSI ON
[1:04 p.m]

TROTTI ER: CGood afternoon. | think we'll go
ahead and get started. | just wanted to try and be as cl ose
to one o' clock as possible. What I'd like to do before we
start is to nention that we did nake copies, which we didn't
realize we're missing fromSteve's slides when we nade
copies, and they're on the back table. So if you would like
to have a copy of the figures from Steve Short's
presentation, there are copies back there for you. Carl,
are there any other -- okay. And for Dr. Wolans
presentation, Carl said we will need to nmake sone copies of
t hem al so.

What |1'd like to do nowis introduce Dr. Paul
Wolam |'mreally pleased that he was able to cone over
here for the presentation. He cones to us fromBritish
Nucl ear Fuels, where he is the strategy and assessnent
manager. And his role is primarily to nanage the production
of their strategies for deconm ssioning. And they have 26
reactors, so | think he has a lot of real useful information
to give us. And at this point, I'd like to welconme himto
the United States.

WOOLLAM Thank you for your welcone. Can
everybody hear ne here? Yes, good.

I"'mvery pleased to be here. | notice the NRC has
even organi zed the weather to nake ne feel at hone.

[ Laughter.]

WOOLLAM All we need nowis a little bit of fog

and it will just conplete everything nicely.
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The central question | think we're discussing
today is whether we can safely and cost-effectively defer
di smantling decomm ssioning reactors for a significant
period into the future. In the UK the decision is actually
nmade easier for us because we have no disposal routes, and
therefore, we have no choice.

Strategically, in the UK we plan and, therefore,
finance for future disnmantling because we think that's the
prudent and responsible thing to do. But this doesn't
actually foreclose our options into the future. W could
readi |y change our strategy to do what we in the UK call in
situ disposal, which is | think is the sanme as what you in
the U S. are calling entonbnent. W see no problens with
deferring dismantling, provided that future generations are
left with the noney to do the job and adequate records of
t he pl ants.

Now |'ve been asked to tell you sonething about
the British strategy for reactor deconm ssioning. Because
our systens are rather different fromyours, | thought it
m ght be helpful if I quickly gave you sone background to
the UK nucl ear power industry.

As Cheryl says, we've got a |arge nunber of
reactors in the UK In total, there's 40 gas-cool ed
graphi te-noderated units. There are only two comerci al
nucl ear power licensees. One is BNFL, which owns 26 units
on 11 sites, and the other is British Energy, which ows 14
units together with one PAR.  And in the UK, about 30
percent of our electricity is generated by nucl ear power.

Now, our gas-cool ed reactors are physically very
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much | arger than the water reactors that you'll be used to
seeing. They're typically 65-foot dianmeter steel pressure
vessel s. The vessel and the core together wei gh about 5, 000
tons, which neans that we have a very | arge and conpl ex
on-site dismantling job. There's no way that we're going to
be able to pick up a 5,000 ton vessel and core and nove it
off to a disposal site, as you did at Trojan

W al so have people living just a few hundred
yards fromour reactors, which again | think is slightly
different to the situation you' ve got here. And in many
cases, we've got large centers of population within just
about a nmile of the plants.

We don't have the spent fuel nanagenent situation
which you've got in the U S. Al our spent nuclear fue
gets reprocessed at Sellafield. Qur reactors will be
defuel ed within about three years of shutdown and all the
fuel will be shipped straight off to Sellafield, and there
wi Il be no extended onsite storage.

However, we do have a nmj or waste di sposa
problem W currently have no di sposal routes for nost of
the activated decomm ssioning waste. The UK gover nnment
policy is for deep geol ogi cal disposal, but we don't expect
any facility to be available to us for several decades. In
fact, in the UK we're planning that there'll be no di sposa
route available for the best part of a century. And when it
does cone, the expectation is that reprocessing waste will
be di sposed of first. Currently, we've only got the
facilities to dispose of waste, which is typically at the

sort of levels that you would send to Envirocare in Uah
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UK government did a policy review in 1995, which
identified that SAFSTOR was a potentially feasible and
accept abl e deconmi ssioning strategy. W also have to review
our strategies and the safety cases every ten years during
t he decomni ssioning period, and along with that, the
strategy has to denonstrate that we've got adequate funds
avai l abl e to conpl ete the deconm ssioning job.

In the UK the Nuclear Installations Act, which is
what fundanentally governs all of nuclear power |egislation
says that the |icense can only be revoked when there has
ceased to be any danger from any ionizing radiation from
anything on the site. Now you will recognize that that is
truly inpacticable -- probably inpossible. The governnent
lawers in 1964 who franed it clearly didn't know very mnuch
about natural radioactivity.

Clearly it's very different fromthe position that
you've got here in the U S. |I'malways sonewhat anused to
cone over here and hear you argui ng about, the NRC wants 25
millirens and the EPA wants 15 millirems. | expect that the
way we should finish up here is pragmatically interpreting
t he European Community Basic Safety Standard, which will
nmean that we shall probably delicense our sites at 1
mlliremper year, using sone formof pathway anal ysis.

So, our conpany's vision for deconmi ssioning is
that the reactors will be dismantled, the sites will be
delicensed, the resultant waste will be disposed in
accordance with governnent policy, which would be to a deep
geol ogi cal disposal site eventually. | think crucially that

deconmi ssioning strategies and their inplenmentation nethods
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-- and that needs underlining -- will nmininmze the risk to
the public to our workforce and the environnent.

W also will do decomissioning at a mini mum
lifetime cost, consistent with world-class safety. But |
want to enphasize that this vision doesn't foreclose any
other options. |If future generations want to revert to in
situ deconm ssioning, they can if they so choose to and that
of course will avoid the disnantling dose and cost.

The licensee's strategy for deconmi ssioning in the
UK, then, the publicly declared strategy, both by oursel ves
and by British Energy, is that safety, waste mninization
and di sposal site availability, together w th cost
considerations, lead us to a strategy of safestore, with

final disnmantling being deferred for a period of up to --

and again, | enphasize "up to" -- 135 years.
VWhat do we actually nmean by safestore? Well, the
first thing we'll do is reclad in high-durability materials,

recogni zi ng that our buildings are not contai nnent
structures in the sanme way that yours are in the U S The
buil dings will then be weat her-proofs to make for m ni mum
degradation of internal systenms. And we're currently doing
a huge anount of neasurenment work on the reactors that we
have shut down. W actually have six reactors shut down at
t he nonent, permanently, in a state of deconmi ssioning. And
we' ve neasured steel corrosion rates on all this plant in a
whol e variety of circunstances and we find that's just a few
nm crons per year

We shall ensure that the safestore design nakes

the building intruder-proof -- and that's intruder-proof for
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forced entry as well as inadvertent intrusion. However, we
don't propose to have any permanent nmanned security, but we
wi || have routine inspection, nonitoring, and where
necessary, nai ntenance.

The next picture shows one of our shutdown sites,
just to give you a little bit of orientation as to what
these plants look like. This is Trawsfynydd in North Wl es,
a two-unit plant, as you can see, with the two reactors
there. And the next picture is an artist's inpression of
what we think the safestore will ook Iike. You can see at
the top the site as it currently | ooks at the nonent,
| ooki ng down t he approach road and down the bottomthere,

t he reactor buil dings have been covered in this rather
curvy, architecturally supposedly wonderful buil ding.

leave it to your judgnment as to whether you think it's that
architecturally wonderful

Now, we're not of course going to walk away from
these plants. Qur inspection and nonitoring proposals are
that we'll have continuous but renote nonitoring of
security, fire, water -- as water ingress into the sunps --
tenperature, humidity. W expect this renote nonitoring to
be at one central site in the UK, probably one central site
that covers both the licensees |ooking after the nonitoring
of, say, forty reactors. And that site, of course, wll be
manned continuously, with probably a four-hour response tine
for local police to get to the site in the event of a
security breach.

There'll be a weekly internal inspection of the

saf estore structures, and inspections inside the buildings
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every six to twelve nonths. Every ten to twenty years, we
plan to do a structural survey, and we'll also do a
structural survey after abnormal events |ike a significant
ear t hquake or very high wi nds.

W& propose to maintain our environnental
nmonitoring -- that's the radioactive nonitoring. But we
assune that we'll be able to reduce the frequency as
confidence grows over the years.

Now, everything depends on the safety managenent
system In the UK, BNFL will continue to hold the site
licenses, as it does at the noment. It will therefore have
| egal responsibilities, which it will be obligated to carry
out, which will include routine inspection, nonitoring and
mai nt enance, routine review of the safety case and the
strategy that's enshrined within the Nuclear Installations
Act and the |icense conditions.

W will also fairly crucially, | think, have to
nmai ntai n the conpetence across the conpany, and this is
sonmet hing el se which is also in our license conditions. And
that | think is a very inportant issue. Wen you're |ooking
at whether to defer dismantling, where are you going to get
the conpetence fron? 1Is it worth keeping all this
conpetence? Wthin the UK, where we shall have forty units
shut down and only two licensees, and potentially only one
conpany | ooking after the whole lot, we can readily nmaintain
t he conpetence

If you |l ook at sonme of the plants in the U S. that
have been shut down and totally dismantled, | think they

tend to be owned by conpanies with just one reactor, where
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it clearly wouldn't be cost-effective to keep the necessary
| evel of conpetence for a | ong period.

W al so need to keep adequate funds to conplete
t he decomi ssioning process. And we assune that the Nucl ear
Installations Inspectorate -- that's the British equival ent
of our friends in the NRC -- we assune that they are stil
going to be there, that they will continue to nonitor us and
i mpose corrective actions if necessary.

So nmoving on to the safestore safety case, | think
an inportant issue here to renmenber is that over the history
of nucl ear power, dose targets have cone down very
significantly. Qur conpany dose targets have cone down by
about a factor of ten in the last thirty years, and within
the UK, the legal limt has fallen by about a factor of a
hundred in the last fifty years. W therefore propose that
the safety case acceptance criteria that we use to build our
deferred safety cases will be ten percent of current |evels,
whi ch neans that the annual dose limt for normal operations
of the deferred safestore structure will be five mllirem
for the public and 150 milliremfor the workers.

W' ve conpl eted a naj or safety case for safestore,
particularly for Trawsfynydd, which we anticipate to be the
first plant to go into safestore. This safety case would
essentially be the sane case as we woul d nake for any period
before in situ disposal or entonbnent, if we were to go this
way. So we've done a very systematic and conprehensive
hazards schedul e, which includes potential hazards from
t hi ngs which we haven't got at the nonent, but which we can

foresee -- issues like global warmng will clearly create
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addi ti onal hazards into the future, which we perhaps can't
quite quantify.

W' ve done hazard anal yses for all of the hazards
on the hazard schedul e, and you can see what the highest
dose is to nmenbers of the public. A conplete failure of the
care and nai ntenance system woul d gi ve about 300 nillirens.
That woul d assune that we just wal ked away on day one and
that we did nothing, and that the Governnent body, the NI
set up there to nonitor us, also went away and did nothing.

Aircraft crash and a subsequent fire gives us
1,600 millirens. That's the largest hazard we could find.
Fault frequency there is very snall, with a probability of
an aircraft on Trawsfynydd is 5(107-8) per year
Nonet hel ess, if it should happen the subsequent fire would
give quite a high dose. Intrusion, we think, is only about
six mllirens because of the |layout of the plant inside the
buil ding, essentially. And the total risk to nenbers of the
public fromall faults is I ess than 3(107-9) per year

It nmay be just worth nentioning that the normal
operations dose fromthe, fromthe safestore -- | nmean, we
use the term"operations", and that just neans the nornal
dose when the thing works as we anticipate it will --
actually comes fromthe dog-wal ki ng scenario. And that
cones to be about not 0.3 millirens per year -- essentially,
peopl e wal ki ng their dogs on the sites, because we have no
security in our plans. therefore, we would take the site
boundary fence away, the security fences would go, people
woul d be able to wal k their dogs up around the outer

boundary of the building if they really wanted to.
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So what are the benefits of safestore? Well, it
all ows us systematically and progressively to reduce the
hazards by natural radioactive decay. | think very
importantly, it also reduces the consequences of faults
during dismantling. This tends to be sonething which people
forget. They only really consider the doses to the
deconmi ssi oni ng workforce. But of course, using robotics
and shielding, if you're willing to spend enough noney, you
can get that dose down very low. Wat you can never
actually do is totally elimnate all the faults during
dismantling. And renenber, of course, we have graphite
cores, which in principle have the potential to be able to
catch fire during cutting operations. So reducing the
consequences fromfaults is quite inportant to us.

W shall also reduce the volunmes of waste for
di sposal -- nuch sinpler technol ogy for disnmantling because
we can get personnel into our reactors vessels for usefu
peri ods after about 85 years. And of course, you've al so
got nmuch lower lifetinme costs.

You can see here the variation of the ganma dose
rate inside a magnox reactor. This is the dose rate at the
nost active part of the reactor. And you'll see that this
dose rate falls by about one mllion-fold between the tine
from shutdown down to about a hundred years and there's no

further reduction after about 135 years. You have to

renmenber that -- if you, if you could just |eave that one a
nonent please, Carl. |f you could just also renmenber that
nmagnox reactors are prinmarily carbon steel. There's very

little stainless steel in a nagnox reactor; therefore,
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there's not the high cobalt |levels that you' re used to
seeing. Neither is there the high nickel |evels which give
the nickel 59 brenstrallen and we don't have very nuch
ni obi um st abilized steel

The inmportant thing here is that nman-access is
possi bl e the whol e worki ng year after about ninety years
decay, where you can see that the dose rate is only about
one or naybe not 0.3 millirens per hour. kay. Next one,
pl ease.

So what are the consequences as we've cal cul ated
them of dismantling deferral. And here, | need to be very
careful because |'ve done all sorts of conversions from
pounds to dollars and let's nake sure |'ve done this right.
Over the time-scale of interest, relative to i mediate
dismantling, we think we can reduce worker doses by about 75
percent. Now this, renmenber, is for deferral of
dismantling. So in the end, we actually do take the pl ant
apart.

We' Il reduce the nunber of waste package shipnents
by about 98 percent, which is clearly very inportant because
when you think of the risks fromroad transports, that's
about 107-4 per year in the UK -- somewhat hi gher here,
about 107-3 per year in the US., | believe. So if you can
reduce the nunber of waste shipnents, that's actually quite
i mportant.

The di scounted costs reduces by around 80 percent.
And we need to be a bit careful with this because in the UK
we discount it 2-1/2 percent, which is higher | think that

you would have in the U S. O that discounted cost,
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sonmething like forty percent conmes from easi er engi neering
and | ess waste disposal, and about forty percents cones from
the effect of discounting. So by deferring for this period
of time, we safety about forty percent of the total cost.
Now, totaled over all of the UK's reactors, that
cones to about $10 billion. So as we said this norning,
forty percent of a |arge nunber cones to a very large
nunber, and nultiplied by a significant nunber of reactors,
cones to an even bi gger nunber, if you follow what | nean.

If we ook at in situ disposal, that saves about
75 percent of the cost wthout discounting. | haven't
actually got that on the slide, but in situ disposal we
t hi nk saves about 75 percent of the cash cost, and about 80
percent of the dose. And that's including the institutional
control costs.

W cal cul ate, totaled over the full institutiona
control period. And in the UK we'd have a 300-year
institutional control. W'd calculate that the costs are
about three percent of the inredi ate disnmantling costs.

So in sumary, in the UK we've got no waste
di sposal facility. Qur reactors are large, and so they nust
be dismantled onsite. And | think crucially, no disposal
facility cause no choice. Here in the U S at the nonent,
you' ve got a choice, but in the UK we haven't.

Qur safety case shows a vanishingly small tota
risk fromsafestore. | haven't actually got the nunbers
with ne, but it's also a very small risk fromin situ
di sposal as well. However, our safety managenent system

nmust remain in place. W get significant savings in dose,
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wast e shipnents, and cost. But | think it's inmportant just
to enphasi ze again that our declared strategy doesn't
forecl ose the option of turning deferred dismantling into in
situ disposal, or entonbnent. And whether or not we
dismantle or we in situ dispose on the site, we believe that
institutional control can and will be effective.

The defense and depth provided by the concrete
shields and the steel pressure vessel gives huge, hugely
adequat e engi neered protection. Financial provisions which
are required and very nuch |ower -- than you may get
dismantling and fundanentally we believe it's nuch safer to
defer than to disnmantle inmediately. Thank you.

If there's any questions, I'll try to answer them

BYRNE: Dr. Wollam JimByrne, GPU. Does G eat
Britain have clearance linmts for solid radioactive
materi al ?

WOOLLAM Yeah. Solid radioactive materi al
clearance linmts are not 0.4 baccarals per gram

BYRNE: Does that play into your deconm ssioning
deci si on? Because there's no such, nothing simlar thing in
the United States. | guess the NRC s worki ng on them now.

WOOLLAM Yeah. You haven't actually got that
over here. But we have a clearance linmt of not 0.4
baccarals to gram which | can't convert to curies in ny
head, but |'m sure sonebody can. That's total ed over al
i sotopes. Paul ?

GENQA: Yes. Paul Genoa, NEI. Thank you for
t hat good overview. One question was on the, on the risk

fromthe aircraft accident and the fire. WAs that assum ng
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that the graphite core actually caught fire? |Is that the
wor st - case scenari 0?

WOOLLAM Yeah, we do assume as a worst-case
scenario that the graphite core will catch fire.
Unfortunately, if you do the thernodynanics, it's very
difficult to denonstrate that it will. This assunes a fully
| aden 747, which had just taken off from Heat hrow headi ng
over here somewhere; 130 tons of fuel; lands on the reactor
Al the fuel conveniently pours down inside the bioshields
and catches fire. [It's not obvious that the graphite will
catch fire. M people tell ne it won't, but we don't quite
have the nerve to say that it won't.

Any further questions?

[ No Response.]

TROTTI ER: Thank you very much, Paul. Wat |'m

going to ask now -- if the panel nenbers for our afternoon
panel woul d conme up here, and then I'Il go through the
i ssues in the Federal Register notice. So we'll take about

a five-ninute break while we assenble up on the podi um
Thank you.

[ Di scussion off the record.]

TROTTI ER: kay, | think we'll go ahead and get
started. But the panel's assenbled, so I'd like to
pr ogr ess.

What | thought | would do is walk through the
i ssues that are in the Federal Register notice, you know,
just to mentioned them Mst of you have, probably have
seen copi es of the Federal Register notice, so you're aware

of them And then |'mgonna turn it over to Carl Fel dnan




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

—a=z

72

who' s gonna noderate the panel. And he'll introduce all the
panel nenbers. And what we're gonna try to do this
afternoon is discuss each one of the issues that are in the
Federal Regi ster notice.

| want to remind you, again our reason for hol ding
this workshop is, we need to gather information. And so we
t hought that it would be beneficial to have a panel kind of
tal k about the issues as a way of triggering questions or
t houghts in your nmind that nmight help us focus on this issue
alittle better. And when we, we drafted this Federa
Regi ster notice, what the Staff really had in front of it
prior to that tinme was the work that PNNL did, so we really
want to get beyond that to the next step. Wat other
i nformati on do we need? So really, as you're |ooking, or
listening to coments, think about what other information is
pertinent to naking a reconmendation to the Conmm ssion

Wth that, 1'll quickly read through these issues
and then Carl will take the panel through issue by issue
And as you mi ght guess, because there are a | ot of issues,
that is the prinmary reason we said it nmay take nore than
today to get through them |In other words, that is the
reason we woul d continue tonorrow i f we needed to.

kay, so with that, I will nost through the |ist.
And the first question that we rai sed was, how neani ngf ul
are the assunptions in the PNNL report that institutiona
controls will be effective? That is an assunption given in
that report.

Second issue: Does the PNNL analysis rely too

much on | ong-term engi neering features that woul d be needed
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for entonbrment? What criteria would be used for approving a
Iicensee's request for using the entonbnent option, and what
guantitative val ues could be exam ned for establishing the
hi gh degree of contami nant isolation confidence that woul d
be consi dered acceptabl e.

Third issue -- what financial provisions would be
required to pay for the future expenses that could be
expected during the lifetinme when restrictions for the
ent onmbnent nust be mai nt ai ned?

Fourth issue -- how significant would the
ent onbnent option be on state resources if it were
i mpl enent ed?

Fifth issue -- if new |l egislation were required
for disposing of the greater-than-C ass-C waste through the
ent onbnment option, is it worth pursuing? |s the current
| egi sl ation consistent with what has been inpl enented by the
NRC for | owlevel waste disposal of greater-than-d ass-C
wast e for specific circunstances, including consideration of
eventual license termnation? Wat is the role of DOE with
respect to greater-than-C ass-C waste consi derations? Now
will nention that | think that issue is not gonna be
di scussed this afternoon, right Carl? That's for tonorrow s
panel

| ssue nunber six -- is entonmbnent consistent with
the Low Level Waste Policy Act, which encourages centralized
di sposal and the encouragenent of regional conpacts, as well
as econom c incentives through exclusivity by only
permtting disposal of lowlevel waste in Part 61 |icensed

facility?
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And i ssue seven -- what is the option of the
states on the entonbnment option? |Is the possibility of
ultimate or |ong-term managenent by the state a concern?

And the last issue -- is there any indication of
t he nunber of |icensees intending to use the entonbnent
option? Wiich | believe is a question that was raised this
norni ng by John G eeves.

And with that, |'mgonna turn the panel over to
Carl Fel dman.

FELDVMAN:  Thank you. | thought we would split
this issue, set of topics into a fewtopics into a few
parts. And the first part | thought would deal with
technical and regulatory issues. And with that in mnd, |
t hought issues one, two, three -- I'msorry. One, two,
three, partial, because it could be other issues as well.
And i ssue eight would be the ones we would try to get
t hrough today. And then tonorrow whatever renains of three
that we that we think we still want to discuss, and issue
four and issue seven. There's also a DCE panelist issue
session tonorrow norning, and that | think would deal nore
with issues five and six. So we won't discuss those issues
with this panel.

I think I'm gonna take the easy way out in
i ntroducing the panel by letting them spend a few mi nutes,
each one, introducing thenselves and just saying what their
interest in the entonbrment option is. Paul, would you go
first?

GENQA: Yes, good afternoon. Paul Genoa,

representing the Nucl ear Energy Institute. W are the
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pol i cy, Washi ngton-based policy organi zati on of the nucl ear
i ndustry. W represent about 220 nenbers in 20 nations
wor | dwi de that use nucl ear technol ogies to provide inportant
benefits day to day.

FELDVAN:  Any?

SHOLLENBERGER: |'m Any Shol I enberger. |I'ma
senior policy analyst for Public Ctizens Critical Mass
Energy Project. W're a public health and interest group
based i n Washi ngton, DC, founded by Ral ph Nadar. And we
have approxi mately 150,000 across the United States.

FELDVAN.  Bill?

SHERVAN:  |'mBill Sherman. |'mthe state nuclear
engi neer for the State of Vernont. | work in the Vernont
Department of Public Service. W're involved in both safety
regul ati on and al so economnmic regul ation of nuclear energy in

Vernont, so we have both of those interests.

"Il speak about one state's interest. | know
that there's some other state folks here. | know that
Connecticut, Florida, Illinois and New Hanpshire -- maybe

others. But, and so | hope that to the extent that |
express one state's interests, nmy other fellow, other comobn
state people will conme and, and correct things. Thanks.

FELDVAN: Jack?

PARROTT: |'mJack Parrott of NRC staff, and |'ve
worked for ten years in the Division of Waste Managenent,
wor ki ng on decomi ssioning issues for both materials and
reactor facilities, and also a little bit with DCE issues,
| ow | evel waste and high-1evel waste.

FEL DIVAN: What | thought | would try is, I'llI
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read the question, |let anyone on the panel address it, and

then we'll just turn it over to the audience and let them
have their comments. And then we'll go on to the next
i ssue.

So I'lIl read the first issue. And it's, how

nmeani ngful are the assunptions in the PNL report that
institutional controls will be effective? Anybody on the
panel want to say sonething about that? Paul ?

GENQA: Paul Genoa, NEI. | think it is inportant
to recogni ze that the country has significant experience in
applying institutional controls for a variety of risk-based
corrective actions. |In fact, I'll be happy to provide it
afterwards, but the EPA has a website address that defines a
range of these institutional controls and their history.

They report that institutional controls have been
used extensively throughout the United States and that
Federal, state, and |ocal |aws and codes have required
various institutional control mechanisns for conservation
area protection, aquifer protection, historical protection,
devel opnent limtations, hazardous and solid waste facility
closure, notice of contami nated sites, notice of burrowed
utilities, etc.

When institutional controls are used, a control
notice or requirement or notice is recorded with the
appropriate regul atory agenci es where reasonabl e, diligent
i nqui ry woul d uncover the existence of such a notice.
Exanpl es of different types of institutional controls are:
structure use restrictions, land use restrictions, natura

resource use restrictions, well restriction areas, deed
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restriction, deed notices, declaration of environnental
restrictions, access controls, nonitoring requirenents, site
posting requirenents, restricted covenances, and Federal
state, county, local registries and zoning, are exanples.

FEL DIVAN: Thank you. Anyone el se care to coment
onit? Any?

SHOLLENBERGER: Well, first | think I would Iike
to say that the question should go back a step as far as
whet her institutional controls will be effective because
think it's inportant to ask whether they're acceptable as
they are. And so one thing | would just like to say from
the very beginning is that we think, a public citizen, that
the institutional controls should include a zero, zero
rel ease standard. So that's nunber one.

And | think nunber two, asking whether the
controls would be effective should really address the
guestion of this greater reliance on engi neered barriers,
which we're going to get into alittle later, so | won't go
into it too nmuch now

FEL DIVAN: Yes.

SHOLLENBERGER: But | think it will take a |ot of
work, on the part of the NRC especially, to ensure public
confidence that you all are going to be able to nake sure
that those barriers are gonna be effective.

SHERMAN: Agreeing with Any, | think that we
shoul d go back a step with the question. And I'd like to at
| east give a flavor of what we feel about the issue in
general in the State of Vernont.

Qur basic feeling is that it makes little sense to
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renmove, for millions of dollars, the radioactive waste on
the site that's not very dangerous, and then to | eave the
spent nuclear fuel, which is really dangerous, on the site
for long, long periods of tine.

And so our basic -- and we [ ook at some of our
col | eague states in New England that are spending that noney
now, and Vernont wonders -- | guess, Carl, what this neans
fromour point of viewis that, and sonme specific answers to
John's question this norning, is that | note that our
i nternational speaker, in his presentation, first covered
what happened to spent fuel. But | note that in none of
the, none of the presentations that were nade by our
donestic counterparts was spent fuel mentioned. And that's
a problemw th your policy. That's a problemw th the way
that you are structured, such that, that spent fuel is
sonmebody el se's probl em

And that's a probl em because when we sit in the
states -- again, I'll restate nmy thesis. It doesn't nake
sense to spend all this time and nmillions of dollars and
| eave the really dangerous stuff sitting in our states.

Your problemis conmpounded by, by this thing right
here, which is this waste confidence policy that, that |
t hi nk was published this | ast week, which you have to put up
the front that spent fuel is gonna nove sonetinme soon. And
what that creates is bad policy. So, for starts, and then
"Il stop talking -- but you're gonna hear this mantra over
and over again fromthis point of view

For starts, it's a reasonable thing to, as long as

the spent fuel is on-site, to have a prinmary option of not
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dismantling the rest of the plant. This nakes a trenmendous
amount of difference noney-wise. And |let ne take one nore
m nute to say sonethi ng about noney.

Ri ght now, the nuclear plant in Vernont estinates
the cost of decommi ssioning to be about $500 million in
current dollars, $400- to $500 nmillion, and has about $200
mllion put away. |f we do nothing and just invest this
$200 million in the next, in fifteen years, at the rate at
which the fund can earn, it will have about the noney
necessary to do deconmi ssioning. It might be some mllions
short. But if you left that plant set with that nestegg
there until the spent fuel is scheduled to be renoved, which
is in the year 2030 or 2031 -- and that's at the 2010
estimated date of tank fuel -- there's $300 mllion surplus.
If spent fuel gets pushed ten years out, can you believe it?
There's a billion-dollar surplus of that nestegg. Wl
that's real noney.

So again, | think |I've nmade that point. Thank
you.

FEL DIVAN: Thank you. What |I'm gonna do now is
throw it open to the audience for comment and then I'Il go
on to the next question. Does anybody have any comments on
this particular issue?

[ No Response.]

FEL DIVAN: Ckay. Let's go onto the next one. The
next issue is, does the PNNL analysis rely too much on
| ong-term engi neering features that would be needed for
entonbrment? Wsat criteria would be used for approving a

Iicensee's request for using the entonbnent option, and what
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guantitative val ues could be exam ned for establishing the
hi gh degree of contam nation isolation confidence that woul d
be consi dered accept abl e?

Anybody on the panel want to try that one?

GENQA: Wel |, you know you're gonna get ne.

FEL DVAN: Yes, | know t hat

GENQA: Paul Genoa, NEI. It's a two-part
qguestion, and | think it's appropriate. |It's easy to |ook
at an operating power plant that's been in a community for
20, 30, 40 years before deconmi ssioning to recogni ze that
t he engi neered barriers have been adequate to protect the
public fromthe operation of that facility, power operation
all the maintenance operations, all the different refueling
activities, that all that material's been contained, and
then in a deconmi ssioning node to renove the vast quantity
of that material in the formof fuel and
greater-than-C ass- C conponents. You've essentially renoved
99.9 percent of the activity of the facility.

However, all the barriers are still in place. So
it's easy to inmagine that those barriers would be adequate
to continue protecting the public for a |ong period of tine.
And | think that although the PNNL study is not exhaustive,

I think it points to various other studies that have been
done to show that these structures are as sound as anythi ng
nmade on earth today, that they are very protective, that the
-- as we've learned fromour British colleague -- that the
corrosion within an entonbed structure is very, very slow,

m crons per year. Wien you're tal king about reactor vessels

that are six- and eight inches thick, that's a long tine.
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The contai nnent structures thenselves, the base
mat is ten feet thick. The walls are three to four feet
thick. These are nmssive structures that aren't going
anywhere in the near future.

But the second part of your question -- and so
bel i eve that we can rely on engi neered structures and
believe there's a wealth of engineering, civil engineering
know edge to back that up, and national and internationa
experi ence.

But the second point is, what would the right
criteria be? And | believe that essentially that criteria
already exists in the license ternination rule. The dose
criteria for the entonbnment option should in fact be the
same criteria and the sane protection afforded the public
under 10 C.F.R 2014, the 25 millirem per year dose standard
pl us ALARA, assuming the institutional controls are
nmai ntai ned. And then perhaps the exact sane criteria, if in
fact they were to fail, would be assuned at 100 nillirem per
year .

FEL DIVAN: Thank you. Any?

SHOLLENBERGER: Well, as | said earlier, I think
that the increased reliance on the engi neered barriers is
sonmet hing that, that we would Iike the NRCto take a really
close look at. | think, in reading this paper, the
i ncreased reliance on engi neered barriers, coupled with the
paper stating that under an entonbnent scenari o the nost
likely source of exposure would be inadvertent slow | eakage
of contaminants fromthe structure. And with these waste --

what will be waste sites located a |ot closer to the water
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table than is usually pernmitted for a waste site, because of
the | ocation of reactors near water, for the nost part,
because the water's needed for their, for their running. It
seens that you would need to really increase the criteria
needed to approve the licensee's request instead of keeping
it as it is now

And al so, | think the, the allowi ng of the higher
the 100 millirem per year exposure rate is just absolutely
unacceptabl e, especially when it's not really clear to ne
that anyone really knows how the exposure will happen from
t he entonbnent scenario. There's this slow | eakage
possibility, and it seens to ne that if it's going to | eak
into the water sonmehow. And so the pathway is, is nost
likely going to be water, but it could also going to be food
and that sort of thing. And so it seens that stricter
controls would be appropriate rather than the sanme or | ooser
controls.

SHERMAN: And Carl, as | nentioned, | apol ogized
for not answering the questions in the node that you'd
probably like.

From what | nentioned before, what, what seenms to
us inportant is for you to roll in the spent fue
possibility into this, this question and issues. And what
we're facing in the states, especially with the proposed
Departnment of Energy taking title to nuclear fuel on our
sites, we are facing the possible, the possibility that
Nevada will not work out and the possibility that spent fue
will be on the sites for a very long tine.

We believe that in common with the considerations
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for decomi ssioning, you nmust review the engi neered, the
reliance on engineered barriers for spent fuel, and comon
this up. And in that way -- not to have a doubl e standard,
but to have a common standard for the waste that's not very
dangerous and the waste that's nore dangerous.

FEL DIVAN: Thank you. | haven't called on Jack
because he's gonna be a resource and i nformati on person, but
if you have any conments, Jack, feel free to nmake them

SPEAKER ["P]: Thanks, Carl. I, | guess | would
just say, naybe in an effort just to stinmulate nore
di scussion fromthe audience, in our |icense termnation
rule on Part 20, the assunption there is, as far as
institutional controls go is that you can factor those into
your analysis, but you can't rely on themafter the |icense
is termnated. So that -- to what extent, | guess, would
that need to be changed to accomopdate this entonbnent
option? And is it reasonable, do you think? | think that
the wite-up by Steve Short relied on a | ot of DOE exanpl es,
but, where they might have a different phil osophy towards
that, and 1'd |ike to hear, you know, sone other viewpoints.

FEL DIVAN: Ckay, you have a comment on question 2?

GUNTER: Not directly to the previous questions.
But -- Paul Gunter, Nuclear Information Resource Service.

You know, one of the problens that we see, and
think it's not gonna be a popul ar opinion here in the
context of this nmeeting, but is that we continue that we
approach these problens in their dissected formand we never
| ook at the whole picture.

And just quickly to respond to, you know, M.
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Sherman' s uni que responses to the issue here, it's not too
late for us to reassess cutting our |osses, so to speak, in
terns of this fuel conundrum by the cessation of
production. And that's our organization's position, so
woul d just like to put that on the record, that, that that
is one of the options that we can factor in, in addressing
the I ong-termissue here.

But nore particularly, in terns of the question
nunber 2, we don't share the sane |evels of confidence that
NEI does with regard to the current structures. |In fact, we
agree with Public Ctizen that the standard shoul d be nade
nore robust. And particularly, there are cases in point
where we're seeing the erosion of concrete, the cracking of
buil ding structures, that are cases in point with regard to,
you know, the existing structures.

FEL DIVAN: kay. Anyone el se? Yes.

FRICK:  John Frick, ASCENG 1'd just like to say,
as an industry we do have a | ot of experience in |ooking at
not hbal | ed, or entonbed, structures. CVIR for instance,
was opened just this year for dismantling. Hayward Shew was
a good friend of mne who worked at the plant when it was
operated, and was the head of the Radiol ogi cal Division for
the State of South Carolina. Wen he walked in, he told e
it looked Iike a tinme capsule. The plant |ooked exactly --
the paint, the structures, even the tool boxes the enpl oyees
used, were still there in the sane place; it |ooked exactly
the sane as the day that it had been cl osed.

VWhat we know is that, as far as engi neered

features, is that we have multiple barriers that exist in
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every plant to prevent the rel ease of radioactivity. For

i nstance, nost of the radi onuclides are in the form of

oxi des on the inside of very thick stainless steel and
carbon steel pressure vessels and piping. |It's very
difficult for that to get outside of the piping systens.
Those pi ping systenms are then contained within very massive
civil structures that we know are very resistant to erosion
and decay.

There're structures that have existed for hundreds
of years that we know of that were put in place in very
simlar types of construction techniques, fromstone to
concrete. So when you look at this, really the probl ens
wi th engineered barriers are not insurnmountable. And in
fact are better, in nost cases, than just relying upon
geol ogi cal, you know, constraints which may or may not
al ways be uniform

So that's -- | just wanted to say that, again, the
entonbnent -- in fact, | would go ahead and say, if you | ook
at the, what we consider the best-case approach for
dismantling a reactor, is you rely upon the barriers for
fifty, sixty years. Reactor vessel then goes from hundreds
of thousands of Rto maybe 2 R an hour. You then disnantle,
take out after a safestore period, you take out the
greater-than-C ass-C waste. Then you're really relying upon
the remaining civil structures for naybe a total of a
hundred years.

Everybody wants to renmove the Cass A waste; d ass
A waste is not a problem The stuff that's the real problem

is the thing that the Governnent has taken, for instance
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fromour conpany, a single-unit site, over $80 mllion to
di spose of, and still we got nothing for the noney. So the
real issue is -- and what we consider the best approach --
is delay the safestore units for sone period of tinme, 30 to
60 years, then take out the greater-than-C ass-C waste.
Button up everything else, and it's really not a
t echnol ogi cal probl em

FEL DIVAN: Thank you.

SHOLLENBERGER: | think, first of all, | would
like to support Paul's statenent that there is still tine to
stop the nadness, as it were. And Public Gtizen is on the
same page with, in that policy, where we think the nunber
one answer is to stop producing the waste. So | just wanted
to get that on the record for us as well.

But | also would like to speak to the engineered

barriers debate. And I think that as Paul said, Paul -- is
it Genoa?
GENOA: Yes.
SHOLLENBERGER: -- said, and al so the person that

just spoke said, it's true that the barriers are sone of the
strongest structures made in the world. [|'Il adnit that.
But | think it's also really inportant to note that water is
one of the nost persistent elenents on the planet. |If |
| earned correctly in my geol ogy class, the Gand Canyon was
nmade with water.

And from ny experience sitting in neetings of the
ACNW and ot her neetings here at the NRC, one of the biggest
fears is, for any waste site, is that water will penetrate

It's one of the biggest debates on Yucca Muntain right now
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And |'mjust |ooking at the paper here on page 6. One of
the things that the papers opens up for discussion is that
it says that the criteria for siting a nucl ear power plant
is inherently different than that for a | owlevel disposa
site. Specifically, requirenments precluding | owlevel waste
di sposal and a 100-year flood plain, coastal high-hazard or
wetl ands, or in the zone of fluctuation of the water table
are not necessarily conpatible with existing reactor site
characteristics.

Thus, special exceptions to existing 10 C F.R 61
requi renents woul d be necessary to permt dealing with an
ent onbed reactor under 10 C.F.R 61 followi ng final closure.
| think that's a really inportant point. |It's, it's kind of
put in here nonchalantly, and | think that the people who
have such hi gh confidence in the engineered barriers m ght
not want to discuss that, but | think that it's sonething
that needs to be in the forefront of any di scussion, that
you have to deal with the water

FEL DIVAN: Just a point of reference. Earlier, we
had sone di scussi on about what was in the PNNL report, and
there was sonme confusion as to when the greater-than-d ass-C
material was renoved. Wuld you want to speak to that,
Steve, for a minute?

SHORT: W tal ked about this at |unch, and Dick
was right; I, I was wong. W did assune that the GIC stuff
was renoved right up front in the analysis. The other
poi nt, though, to nake is that in the, in our studies, we
al ways assuned that GIC was cut up underneath water and so

it really didn't incur a whole significant |ot of dose from
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the operation. And so even if you renoved it later, you
don't save a significant anmount of dose over what we've
shown in that table. So, anyway.

FEL DMAN: Any other comments on |ssue 27

WLDS: Ed WIlds from Connecticut. | guess our
bi ggest question on relying on the engineering barriers is
goi ng back and deternining if this should be allowed for al
| ow | evel waste disposal facilities, to require a | owl evel
wast e di sposal facility to go through the Part 61 anal ysis.
And to all ow entonbnment seens a little strange to us. And
there are still questions on whether the Conmm ssion would
al | ow assured isolation, which may be a very sinilar option

And when we tal k about it, our biggest question
is, if it's allowed, if entonbrment is allowed at a power
reactor facility, what is the sense or the reasoning behind
not allowing a simlar facility structure to be built across
the river and not licensing it for |owlevel waste disposal?

So | think, for us you've got to go back to the
guestion: Should engineering barriers be allowed in the
di sposal of lowlevel waste to begin with?

FELDVAN: Yes, Paul ?

WOOLLAM Paul Woollam British Nuclear Fuels.
Perhaps | could just ask if anybody has thought to extend
this debate beyond engi neered barriers for nucl ear power?
It's a fact of life that we all use electricity. Nobody, |
think, wants to go back to the days when we didn't. The
guestion is, how do you deal with the aftermath of the power
generation systen? W're concentrating here on the

ent onbnment of nucl ear power reactors.
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| think also we need to consider, howis the waste
managed from other forms of power generation? |'mnot sure,
quite, how you do it inthe US., but inthe UK all the
fly-ash fromcoal -fired power stations gets tipped into
| arge lagoons. It has a high level of transition netal,
heavy netal content -- in fact it's nore radioactive than a
ot of the stuff that we send off to our [owlevel waste
di sposal sites.

I think you have to be very careful here that
you' re actually producing a level playing field across the
whol e pace. It's no good saying, yes, you know, we wi sh
we' d never had nucl ear power. You have to deal wth what
you' ve got, and you have to deal with it in conparison to
ot her sources of power generation. |If you calculate the
risk fromentonbnment, you'll find that it is of the order of
10n-7, 10"-8 per year

Now | know that people don't |ike tal king about
risk, but it is a fact of life. Risks are a fact of life.
You have to deal with the risks fromeverything. | just
wonder if anybody's actually calculated the risk fromthe
closure of coal-fired power stations.

And while we're on the sanme sort of topic, if you
get rid of all the nuclear power stations and you repl ace
them as we are in the UK with gas, then again, all you're
doing with CCGT is putting nore and nore carbon dioxide into
the environnent, and you're risk all of the global warm ng
i ssues. Now what are the risks to all those people, all the
peopl e who live in Bangl adesh, rising sea levels? W really

have to get all this in a level playing field.
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FEL DIVAN: Thank you. Paul ?

GENQA: Paul Genoa, NEI. An inpartial response,
Paul. In the United States, fly-ash is allowed to be ni xed
as an additive to concrete. And in fact, the EPA all ows
that to be added up to a | evel that would include about 10
mlliremexposure per year to an individual, assumng a
resi dence scenario. And in fact, the Federal Covernment
requires the use of that fly-ash in concrete for all Federa
wor k projects, Federal contracts. So that's one way we dea
with the coal ash.

The issue of alternate -- or of "stopping the

madness, " so to speak, what we have to recogni ze, as you' ve
poi nted out, that you need to replace the electricity with
another form currently to replace the existing capacity of
the nuclear facilities in this country, all we need to do is
turn off our lights for about five hours a day. And | guess
if we're all willing to do that, you know, that's an
appr oach.

One final conment on engineered barriers, and
Any's concern -- and it's absolutely accurate. Water is the
uni versal solvent. And water will get into things
eventually. But time is on our side in the issue of
radi oactive material because there is natural decay and it
is, it cannot be changed through physical processes. And
so, although the Grand Canyon was dug, it was done so over
eons and mllennia. And the type of material that we're
tal ki ng about here, of any quantity, is going to be gone in
a few hundred years, and that's what's inportant to stay

f ocused on.
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FEL DIVAN: Thank you.

SHAFFNER:  This Jim Schaffner, U S. Ecology. A
nunber of years ago, of course, NRC pronul gated a regul ation
for the disposal of |owlevel waste, Part 61, which placed a
heavy reliance on the geol ogi c considerations -- naking sure
that the site itself had the kind of inherent
characteristics that would provide for long-termisolation
In alot of ways, what is being considered here seens to be
--and | think it's been acknow edged in the PNNL study --
sort of dianetrically opposed to the concepts of Part 61

G ven that ny conmpany and a nunber of other
conpani es have al ready gone through the process of selecting
and characterizing good sites through the Part 61 process,
but ultimately these sites didn't go forward, not for
techni cal reasons but for political reasons, is there any
reason to think that the end result wouldn't be the same
here?

SPEAKER [P]: I'Ill take a shot at that. | guess
the only, the -- of course one of the real differences is
that the waste is already at these sites, so that gives them
aleg up, I would say, on being able to do this. You don't
have to nove it anywhere; you don't have to get another
site. Even though, like you say, there are, there
undoubtedly would be better sites to put this stuff. But,
you know, the waste is there

SHAFFNER: | just -- obviously, it's a tough
guestion to answer. | just wanted to sort of get it in the
m X.

SHERMAN: And -- Bill Sherman from Vernont. From
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a state perspective, we really are colored by this nantra
that |'m saying today. You know, |ooking at the possibility
of spent fuel being there, we, why shouldn't we |eave the
reactor there on that site? Looking at the, |ooking at the
fact that the spent fuel is in engineered barriers, why
shoul d we be so concerned about the | owlevel engineered
barriers?

Looking at the fact that, as Any nentioned, the
non-conpatibility for waste di sposal, but the spent fue
bei ng there, why should we not be -- you know, why should we
so concerned about the lowlevel? | really do believe that
we have to re-orient and think about the spent fuel first,
and not partition these things.

SHAFFNER: But that seens to be the process that
started back in the '70s when the Nucl ear Regul atory
Conmi ssion put its enphasis on the high-level waste back in
the late '70s and early '80s. At that point, the | owl evel
waste issue was solved. Now, in the |ast two decades we've
essentially un-solved the | owlevel waste issue, and we're
back | ooking for another answer for a subset -- not for the
conpl ete subset, not for the conpletely universal |owl evel
waste, but a subset of |owlevel waste.

SPEAKER [P]: Jim let nme ask you a question

SHAFFNER:  Sure.

SPEAKER [P]: If, under this entonbnent, | guess
there's a couple of different ways to go. | guess you could
ook at it under a Part 20 |icense termination rule and what
that requires, and al so under Part 61, which is a nuch nore

prescriptive type of regulation. And to pick up on
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sonmething that Dr. WId said, from Connecticut, to what
extent should entonbnent be allowed to do things that you
can't do under Part 61, and do you feel that that creates a
conflict?

SHAFFNER: Well, | don't know that | could offer a
very conplete answer for that right now | guess, again,
I'"m 1 ooking at where we've been in this issue for the |ast
20 years. And NRC has designed a perfectly, what |
considered a perfectly rational, reasonable |Iong-term
solution. And we were all about working toward that
solution for the last 15 years or so. And essentially, at
the end of the day, as John Greeves nentioned this norning,
we didn't get there.

And now it seens as though we're taking a step
back and sayi ng, okay, we've got to regroup and, you know,
and try sonmething else. And obviously you're at a point --
you're, it's sort of an unfair conparison because you really
haven't had, had the rul emaki ng and all the gui dance
devel opnent for this. You know, you're at the enbryonic
stages as opposed to the Part 61 process. But it, it just
strikes ne as sort of a significant step backward.

FELDVAN: Paul ?

GENQA: Paul Genoa, NEI. One last thought on
that, Jack -- and perhaps Paul, ny international colleague,
can help ne if | get into trouble here. But | believe that
the 1 CRP, as adopted by the | AEA, their approaches
differentiate between a practice and an intervention. And
the siting of a new | owlevel waste disposal facility would

essentially would be a practice -- it'd be prospective.
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You' d be Il ooking forward and you'd be designing it the way
you'd like to

In the event that entonbrment was nade avail abl e as
an option, perhaps in a contingency node because di sposa
wasn't, you could really viewit as an intervention. You
have a certain amount of risk at the facility; you're gonna
try to renove that risk. How are you going to do so?

You're going to take the following steps to isolate it from
the environnent. And so perhaps there is a different way to
look at it. I'mnot sure if it's clearly falls into those
two categories, but that's sort of one way to deal with it,
to look at it.

HELM NSKI : Since we've gotten to general policy
i ssues -- Ed Hel mi nski fromthe Radi oactive Exchange. 1'd
like to raise this issue generically in a different way, and
let's disconnect it again from high-level waste. But |
think what is nore interesting is that we are, had
rubblization activity in a workshop; we've had one on
entonbnment. And we're also struggling with assured storage
facility. Put sone perspective on entonbnent.

If you went to Texas and just | ooked at what
happened in the | ast week, you'll find that what they were
proposi ng was an off-site entonmbnment facility. Yet NRCis
| ooki ng at entonbrment as another option when it is nothing
other than the way the states are | ooking, at |east sone
states, at assured long-termisolation facility. Just if
you don't know, Texas is proposing -- a conpany i s proposing
to the state -- an assured storage facility to be |icensed

for storage for five hundred and sone odd years. Now, in ny
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view, practically as an engi neer, that's disposal

Now t he Canadi ans di d have an answer to all of
this. They called disposal "storage," and | guess that's
what we're trying to do with entonbnment. The Chal k River
facility in Canada is a shallowland burial facility. But
it's not called, in Canada, a shallowland burial facility;
it's called a storage facility because they're gonna go back
and get the waste out. | don't know when they're gonna do
that, but that's what they say.

| don't think we should proceed along this
al phabet soup here at the Commission. It would be, | think
for the Commi ssion to face the issue of |ong-term storage
the way it's being presented institutionally by various
aspects -- the industry, entonmbnment and rubblization; the
states, assured isolation, which is structurally and
engi neering-wise -- we're not talking a lot of difference.
We're tal ki ng about building an assured storage facility
that's gonna last for 500 years. W're talking about
ent onbnment using an engineered facility, nanely the reactor
contai nnent building, to store waste for a nunber of years.

In rubblization, we're tal king about using the
engi neering that went into the foundation and dunpi ng
inside. It's still on-site disposal. And they're al
related. And the debate and | ooking at all these
differently doesn't nake any good sense in a regul atory
framework right now. Because what could very well happen is
you' re gonna conme up with conflicting regulations for an
assured storage facility that's supposed to |last for 500

years, for an entonbrment facility that's gonna last for a
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hundr ed- sone years.

And we're not gonna also face the ultinate
guestion, which is, when did disposal cone into being?

VWhere is, which is disposal and what isn't disposal? Wen
is it storage and when is it disposal? And those issues are
gonna keep comi ng unl ess soneone defines what's going in and
nmakes, you know, a rul enaking that takes all of these into
account as options of long-termstorage -- |looks like it
nmakes sense. It is long-termstorage for decay. That's
what we're all talking about. And | offer that as a
suggesti on.

The spent fuel -- | would agree with Bill from
Connecticut. | nean, it's sort of silly to talk about 300,
safe-, 300 safe-storage of spent fuel in dry casks and
| eaving themon-site in an, in wherever -- there's 170
different sites in the United States -- and then worrying
about entonbrent .

| also would raise the question -- and |'ve tal ked
to Anmy about this and she's a little newto this discussion
-- having covered this for 18 years, the solution that was
pronoted by the interest groups for the |ast decade has been
onsite storage of lowlevel waste until the plants were
deconmi ssioned. They | ooked at the framework for SAFSTOR
So | asked Public Citizen, | asked NEARS, | asked NRDC. now
that you have what you want, what were your designs ten
years ago and why were you pronoting it, and what was the
i dea back then that's so different than it's being pronoted
now?

BALDWN. | think -- Dave Baldwin with
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Radi ol ogi cal Services. W're working with Stone & Wbster
and Mai ne Yankee on t he Mai ne Yankee deconmi ssi oni ng
project. And we've been responsible for the technica
devel opnent for the rubblization approach, and |I'd just like
to nmake a clarification for the record and perhaps for the
folks in the room

VWhat we're doing in ternms of rubblization is
conpletely distinct fromentonbment. It's not |owlevel
waste disposal. It's conpliance with 10 C.F.R 20 subpart
(E), 25 mllirem Extensive decontam nation is going on
before the concrete is rubblized and there is no accounting
what soever for the existing structure in the cal cul ations
and in the dose assessnents. | think that distinction needs
to be clear in everyone's mnd. Thank you.

FEL DIVAN: Thank you.

LI TTLETON: Brian Littleton with the EPA Ofice of
Radi ati on and I ndoor Air. | think that -- | wanted to bring
out a couple of points. The first is that entonbnment poses
some very simlar concerns, | guess, as rubblization did.
And the EPA, | guess, sunmarized the policy concerns about
this in a letter that we sent off to the NRC. Sone of those
concerns basically are, | guess, handling of hazardous
waste, um and whether they're going to be establishing de
facto | ow |l evel waste sites throughout the nation

| guess the other thing is -- well, | wanted to
bring that point up and I guess go on the record as saying
t hat.

FEL DIVAN: Thank you. 1'd like to go on to the

next issue, and that is what financial provisions would be
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required to pay for the future expenses that could be
expected during the tine when restrictions for the
ent onbnent nust be mai ntai ned? Anybody on the panel want to
| ook at that? Paul?

GENQA: Yeah, Paul Cenoa, NEI. And | would
assune that the same financial obligations as are currently
held by |icensees to decomission their facilities would
stay in place. They would change in form because of tine
peri od. They perhaps woul d change in the amount of nobney
necessary and the rate at which it's collected. But
clearly, the industry would anticipate that it would
continue to have financial responsibility and that there
woul d be suitable financial instrunents and obligations
i mposed on it, either by the NRC or a post-license
term nation by what other agency or institutional controls
woul d i mpose that. | nean, transfer to the state -- | nean
you coul d envision different situations.

But | think it's inportant to renmenber that
nuclear utilities are one of the few industries out there
that have prepaid for all this problemto be sol ved.
nmean, the high-level waste fund has been funded; the
deconmi ssioning funds are in place. They have acted
responsi bly to take care of, of the waste products of their
operation, and those waste products are unique. They're
hazar dous, yes, but they can be managed and they are snall
in volune, highly concentrated, easy to isolate, and
relatively easy to control. And they've been prepaid for
their disposal. And | would expect that in sonme change in

entonbrment, that that would be a key conmponent of it to
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ensure that the public has confidence that the financial
assurances will be in place to make sure that that's taken
care of.

FEL DIVAN: Thank you. Anmy? Just a second.

SHERMAN: Concerning the financial provisions and
staying on the theme that |'m speaking on, as you know, the
Federal governnment is in breach of contract for not taking
spent fuel and therefore it's our expectation that the
Federal Governnment will be responsible for both security
and, and nonitoring costs for the spent fuel that gets left.
And shoul d our worst fears occur, which is that they don't
take the fuel fromthe site, we would expect the Federa
governnment to be responsible for the financial provisions.

And what we need fromyou, Carl, is an
under st andi ng of what additional nonitoring beyond what the
Federal Governnment would al ready be required to provide for
the spent fuel is necessary for the deconm ssioning --
necessary for the reactor and the rest. And, granted that a
little bit of my talk or ny coments are tongue-in-cheek
because I want to nake a point -- that's sonmething that is
needed.

Now, the other armof this coment is that, as |
nmenti oned, nost of the nuclear plants have a coupl e hundred
mllion put out already. And if you just account for the
di fference between the growmh of costs, and if it was
ent onbnent, the costs as we've seen already fromthe PNNL
study are less, and the growth of the fund over tine --
sonmebody gets a huge anount of noney here. Rate-payer noney

that's funded the generosity of the nuclear industry. And
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so the way the noney works out, it's not a probl em because
the amounts are so huge. The anounts that are made through
the investment of the hundred and two hundred million dollar
funds are so huge that paying the cost for the entonbnent is
not a probl em

FEL DIVAN: kay. Jack, you want to say anything?

SPEAKER [ P : No, that's okay.

SHOLLENBERGER: I'd like to --

FELDVAN:  Any.

SHOLLENBERGER: Well, first of all 1'd just like
to -- | was gonna say the sanme thing, that the noney that
t he nucl ear industry has so valiantly put aside for
deconmi ssioning is actually rate-payer noney, and so | think
that any financial provision should include that any savings
that are, that happen because of entonbnent supposedly
costing so much |l ess than any other |owlevel waste option
shoul d be set aside in escrow, either for future nmitigation
if that's necessary, or for public use, if mtigation is not
necessary. |If what they're saying is true and it's totally
safe and not hi ng ever happens, the noney should definitely
not go back to the nuclear industry because it's not theirs
to begin with. |It's rate-payer noney and it should either
go to the state or to the public for use. Rate-payers --
that's the public.

[ Laught er.]

GENQA: Yeah, Paul Genoa, NEI. And, you know,
clearly the nonies being put away that were required to be
put away are rate-payer nonies. But the way that that is

collected has a direct effect on our conpetitiveness. And
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it has a direct effect on what we've been able to do. And
al t hough deregul ati on goes on across the country -- and
agree with you, if the utilities were not expected to bear
any extra burden in the case that things go sour, then they
shoul d not be allowed to gain any reward or benefit either
But unfortunately that's not the way it often goes.

Rat her, you're told that if you do a good job you
can't be rewarded, but if you screw up we're gonna nake you
pay for it. And so | think you need to bal ance the
approach. And | agree with you a hundred percent -- the
funds were put there to a purpose and that's what they're
there for. But, you know, | guess that goes on to say that
if you get the job done for |ess noney, the funds should go

back to the public, but if it actually costs you nore, then

you shouldn't be stuck with the bill. You should be able to
pull that fromthe public as well. | nean, it can't go both
ways. |t has to be equitable.

GUNTER:  Paul Gunter, Nuclear Information Resource
Service. The question though is, to what standard will
ultimately be accepted and acceptable? And clearly, we
concur that the nonies should be set aside to neet any
subsequent eventualities that the current standard is found
to be inadequate. And clearly, the debate is already on
between EPA and NRC. And in the light of that uncertainty,
it makes perfect sense for this noney to be escrowed for
either public use or for protection of public and
envi ronnent .

SHERMAN: May | comrent again? Bill Shernan,

State of Vernont. Commenting to M. Qunter and to Ms.
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Shol | enberger. In reality, a |lot of these decisions are

al ready being made in the deregul ation and restructuring
arenas. In nany of those cases, the utility, there is a
transfer of the fund and transfer of the risk, and so that's
sonmet hing that's been nade. Also, in the sales of nuclear
plants that are occurring, those decisions are bei ng nade.
Just as M. Genoa nentions, there's an assuning of the risk
and the possibility of benefit, but oftentines it's a done
deal

FEL DIVAN: Whul d you like to say sonething, Paul?
Any ot her coment s?

[ No Response.]

FEL DIVAN: Ckay, we're gonna nove onto issue
nunber 8. This was brought up earlier. The issueis, is
there any indication of the nunber of |icensees intending to
use the entonbnent option

GREEVES: | think | have a shot at this one. Pau
Genoa, NEI. Yeah, first of all, let me say that, you know,
as soon as we heard about your report, and actually well
before the report was even instituted, we've been interested
in the issue. W've been following it. W've always
t hought of it as an option. W certainly would not | ook
favorably on it as a requirenment, but we believe that from
proper contingency planning on a regul atory basis should be
in place in case it's necessary. And to that end, of
course, there are many people interested in howit would pan
out. And so a recognition of interests is just that: a
recognition of interests. But with us here today we have

nmenber that represent about 33 reactors, which is about a
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third of the fleet. And I'll just run through themto give
you a sense, and if any of you care to stand up, that'll be
fine.

We do have Sout hern Nucl ear represented.

We have Entergy plants represented.

We have GPU Nucl ear represented.

W do have South Carolina Electric and Gas, D.C
Sunmrer Station represented.

We have Florida Power and Light represented.

We have Anergen Union Electric represented.

We have Florida Power Corporation represented,
wi th John Paul Cowan, Chief Nuclear Oficer

We have Mai ne Yankee represented.

We have PECO Anergen -- excuse ne. PECO Anergen
repr esent ed.

And of course, |I'd like to count BNFL, but we
really can't -- you guys have a di fferent approach

But fundanmentally, just within this roomis an
expression of interest that they cane here today to give you
their coments and they represent about a third of the
fleet. And | know that there is interest anong nenbers who
weren't able to cone here today.

FEL DIVAN: Thank you. Any other coments on this
i ssue?

SHERMAN: Qddly enough, I'd like to conment on
this one as well.

You know, the way that this works out is very
interesting, and we'll coment on what a state might fee

about this too. For states in which rate-payers are
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responsi bl e for deconm ssioning costs and for which for

whi ch rate-payers may be able to get back any overage of the
fund, states could very well be interested in this because

t he noney involved is huge.

So, to one extent, it's possible to see states
that will be interested in this, although that's bal anced by
the desire to renove the radioactivity. And so it al
depends on costs versus a bal ancing of the radioactivity and
of course what happens to spent fuel

But the next part of that is that, if the state
is, and the utilities are restructured, you have a conplete
shifting of the interests. And the shifting of the
interests goes like this: the state no |onger has a stake
in it usually, because usually the deal on the
deconmi ssi oni ng fund has been nade; stranded costs are being
or have been paid off. And therefore, what you have is you
have a situation where rate-payers will not benefit either
way. They've been levelized out. So you have a shifting of
interests where it is then in the interest of the utilities
to do entonbnent because they could end up pocketing a
bundl e.

It's inthe interest of the states to require
i medi ate disnantling. That's what they paid the noney for
that's what they'Il want; that's the safest solution. So |
think that one thing you can do in terns of |ooking at the
future interests of, of M. Genoa's clients is watch the

restructuring and see where the interests lie.

FEL DIVAN: Thank you. Any other coments on this

i ssue?

104
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GOULD:  Yeah, ny nane is Al Gould with Florida
Power and Li ght Conpany, and we have read the report that
was devel oped by PNNL. We're encouraged by the concl usion
of PNNL and the NRC that this can be a safe and viable
deconmi ssi oni ng technol ogy, and we woul d urge the Conmi ssion
to go forward with the gui dance and rul enaki ng necessary to
make this an option for future decomi ssioni ng.

As far as our state goes, | think you' ve already
heard fromthe State of Florida. You've had appropriate
regulators fromthe State of Florida already conment in
correspondence. Thank you.

FEL DIVAN: Thank you.

SAWER: Paul Sawyer, PECO Energy. First | want
to say that | think this is a good forumand | think that
we're learning a | ot about the options of entonbnent. But |
think that, again, it's gonna be very site-specific. It's,
you know, |ike Florida Power there's gonna sone sites out
there that's gonna nake it very site-specific. But also,
the single sites -- and I'll use Vernont as an exanpl e.
Bei ng a good nucl ear neighbor, and if the deal's already
cut, you know, for fulfilling that obligation, the state
wants to see it gone. And they want the fuel gone, too, of
course. But they want to see that, the power plant return
to green.

Bi g Rock Point -- nost of you know Bi g Rock Point.
I mean, if you go |ook at what they're gonna do, in the end
that's gonna be a real positive thing as far as returning it
back to green in a reasonable anount of time. But then

you'll take a site -- and I'll use a PECO site, Peach
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Bottom It's got a unit 1 that's been shut down since the
'70s. Hopefully, or maybe one day Peach Bottom2 or 3 will
extend its license and have an opportunity to run nmuch
| onger.

So then you start pushing Unit 1's 60-year limt.
And it's a high-tenperature gas-cooled reactor. The
opportunity for it to be entonbed and naybe never
deconmi ssioned is, you know, is possible. Because then once
the Peach Bottom 2 and 3 shut down, you mght still have a
60-year or 80-year or 90-year option, so you're really
falling way behind on the Unit 1. So there's, | think it's
very site-specific and it isn't a global thing. And | don't
think you'll see it, you know, across the U S.

STEVENS: Yes. Mke Stevens with the State of
Florida. As FP&L nentioned, you know, we have sent sone
| etters and sonme correspondence in addressing the issue.
Basically what that entails is, you know, the state feels
that as long as the public health and safety issues are
adequat el y addressed, that the entonbrment option should be

consi dered as an option.

FEL DIVAN: kay. | guess we have to neke a
deci si on, whether we want to go on with another -- it's
still early. | guess we should. So -- okay. That sounds

great. How about a 15-m nute break.

[ Di scussion off the record.]

FEL DIVAN: | propose we just go through two issues
and -- they're the issues that we were going to discuss
tonmorrow, but | think we'll be able to finish themtoday.

And if we do, then we probably won't have an afternoon

106
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sessi on.

Tonmorrow s session would be in the norning and
start at nine, and there would be a nunber of technica
presentations. And then it would be greater-than-C ass-C
i ssues, which | would be issues five and six. So today, we
woul d just finish with issues four and seven. | guess we'll
give you this one to start.

The issues that | was gonna di scuss tonorrow,
which we'll continue with today were the other issues,
nanely the ones that were not directly technical or
regulatory. And issue four, which was answered sonmewhat in
part before, is how significant would the entonbrent option
be on the state's resources if it were inplenented. Wuld

you like to have a crack at that, Bill?

SHERMAN: | guess. Dr. WIlds, |I don't know if
you would like to speak about this. | saw you kind of
edging, and I -- if you would, | would appreciate it if you

coul d say sonethi ng.

WLDS: Ed WIlds, Connecticut. How significant it
woul d have on the state's resources? | guess the question
is, when would the Iicense be term nated? You know, that
woul d be the first question. |Is it gonna remain a |licensed
facility? Under what Part will it be licensed? Are you
gonna transfer the regulatory authority if it goes froma
Part 50 license to a Part 30 for the agreenent states?
How s that transfer gonna go across? You know, are you
gonna give the states that are agreenment states -- if it is
gonna go fromPart 50 to Part 30 -- the authority to decide

whet her entonbnment woul d be all owed or not? You know,
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there's a lot of questions here that | didn't see answered
in the paper.

FEL DIVAN: I"d just like to give a clarification
of when we tal k about term nation of license. The way we do
any of this nowwith the Part 20, if entonbnent were a
generic option and the licensee cane in and said he wanted
to ternmnate his license -- let's say after ten years he was
gonna entonb it -- the Iicense would be term nated and the
NRC woul d no | onger regulate it.

WLD: That's after ten year, right?

FEL DVAN: Yeah. It could be even after ten
years. However, it could also be that he wanted to keep it
in a safe storage say for 50 years or 100 years and then
entonb it. Until he went to a license term nation state
the NRC woul d be invol ved, presunably. That's, at |east how
it's being done now.

WLD: Right, okay. Then the question is, for the
non- agreenment states what woul d happen? You would have a
facility that's entonbed, that would be pretty nmuch like a
| ow | evel waste disposal facility with engi neering barriers.
In a non-agreenent state, that license is term nated and now
you have an unlicensed facility. | nmean, | see all Kkinds of
problens in either way that you go when you start discussing
entonbnent and its inpact on the states.

FEL DIVAN: kay. Any other -- Paul ?

GENQA: Paul Genoa, NEI. And | think -- you
know, clearly this is a new concept so we can't always | ook
to experience, but there is sonme experience that was

identified in your report, so there's sone -- you know, we
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can get sonme idea. And the PNNL report, Appendix A,
prepared for this entonbnment eval uation, shows the Nebraska
experience with the entonbed Hal | am nucl ear power facility.

The Nebraska Departnent of Health has been
perform ng anal ytical nonitoring for groundwater sanples and
for dose rate surveys. And this has been a cooperative
rel ationship. And that perhaps could be further explored to
see what the real cost inplication is there.

The experience in the Pique, Chio facility has
been that no significant changes have been detected in that
facility and no releases to the environment have been
recorded. And as we heard earlier fromnmy coll eague from
SCANA, their joint venture deconm ssioning of the reactor
there in South Carolina -- after 30 years, the reactor was
opened up and essentially it was as it was the day the
closed it. So clearly there are sone nonitoring costs
associ ated, sone observation. Those costs should be borne
by the utility responsible. But they seemto be pretty
m nimal, or they could be.

FEL DIVAN: Any other comments fromthe panel ?
Yes.

SPEAKER [ P : That remi nded ne of sonething too
I've been to quite a few of the shut-down reactors, and any
experi ence with those woul d be hel pful insights, from
not hbal I i ng of those facilities that, that could inpact this
woul d be hel pful. | know that at various ones, there's been
probl ens with, naybe, the in-I|eakage, depending on, you
know, where the containnent is relative to groundwater table

and different things like that, failure of a sunp, or
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sonething like that. Any kind of insights Iike that would
be hel pful.

FEL DIVAN: Yes.

KLEBE: M ke Kl ebe, Illinois Departnent of
Nucl ear Safety. Maybe I'ma little bit confused here,
especially after Dr. WIld. Walk ne through the, the license
process here, if you could, all right. You have a nucl ear
reactor that's licensed under Part 50. They decide they
want to entonb it and ternminate their license. So you've
got it licensed under Part 50. When they want to entonb it,
then you would license it under Part 207

FEL DMAN: No.

KLEBE: What happens? Walk nme through that
process.

FEL DIVAN: It's a Part 50 license. They have to
conply with various parts of our code. Part 20 is one part
of the code, but it's under license and it's under Part 50.
And termination of the |license for power reactors -- power
reactors are licensed by the NRC, not the agreenent states,
and if they ternminate the license -- as in entonbnent --
when the license is termnated, and let's presune it's
conditional or restricted release, then the NRCis no |onger
involved in regulating it at that point, or oversight.

But it would be surveillance and nai ntenance --
just as the current Part 20 subpart (E) has recently been
i mpl enented, it would be a simlar kind of concept that if
you were using a Part 20, that other parties other than the
NRC woul d be involved in the maintenance of the facility.

Funds woul d have been put up by the |icensee for that
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purpose. And the process is that at the time when they're
ready to termnate the |icense, they have to submt
sonmething called a |license ternination plan under 50.82, and
that has to be approved by the NRC and becones a condition
of license for the licensee, for the Part 50.

And then the inplenentation of that and the
agreenment by the Commission that they have fulfilled the
obligation in doing what they had to do as part of that
license termination plan would then nean that the Conmi ssion
woul d then terminate the |icense and whatever maintenance
and surveillance, etc., was gonna be done would then be done
by groups outside the NRC

KLEBE: By groups outside the NRC?

FEL DIVAN: Yeah, it could be a |local comunity.
There are, there's a whole process in Part 20, subpart (E)
as to howthis structure is set up and inplenented in
regul atory gui des and a whol e bunch of things.

KLEBE: kay, so basically -- pardon ne, |'mjust
a bonehead mning engineer. But, so you've got a facility
that was |icensed under Part 50. It goes through the
l'icense termnation of 50.82.

FEL DIVAN: Yes.

KLEBE: The utility cones to sonme agreenent with
sonme third party or parties --

FEL DIVAN: During the tine when the license is
still in effect.

KLEBE: Correct. So that at the tinme of the
license being terminated, then future nmonitoring or future

responsibility for that facility no longer rests with either
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the NRC or the utility; it rests with those third parties
that are invol ved.

FEL DIVAN: Correct. And that already exists in
the rules, but not for entonbnent, but for a condition
called "license termnation with restricted release.” And
typically something like a site restriction might be placed
-- it usually doesn't involve very nuch in terns of
engi neered constructs. Entonbnent would be, could be a
little bit nore of an aggressive client of engineering
anal ysi s.

KLEBE: kay, so do you have any exanpl es of who
these types of third parties are? | nean, you had nentioned
| ocal community, but sonehow it doesn't seem --

FEL DVAN: It could be the states. It could be

other parties other than the NRC, or the Federal Governnent

directly.

KLEBE: Then let ne ask you the question: if
you're considering -- and again, this isn't necessarily the
State of Illinois' position -- but if you' re considering

havi ng the states being | ong-termresponsible for this
facility, why would they want to do that? | nean, what is
the incentive for the state to take over the |long-term
nmonitoring of this entonbed facility?

FEL DIVAN: Well, it's a closure type of thing.
It's the sane situation that currently exists now. There
can be econom c reasons. There can be a lot of reasons. |
don't know -- that's an open question that sonme people
within the state should answer. Not ne. But obviously

there are pros and cons for these various things, and there
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are advantages and there are di sadvantages, dependi ng upon
how it's done and what is being done. But it is, that rule
isin effect now It doesn't have to be the state, though
It could be any other anenable group that has to take on
responsibility. Yeah, Paul?

GENQA: Paul Genoa, NEI. Could | put out a
hypot heti cal exanple and see if that nakes a --

FEL DVAN: Sur e.

GENQA: -- point. What if a utility that was,
had continued to its property a recreational property that
was of sonme value. Perhaps it was even, it was currently or
it was envisioned as part of a conservation group to
preserve that area -- that riverfront, that |akefront, that
oceanfront, whatever.

| mean, is it possible that an agreenent could be
arranged where the long-termnonitoring funds, the property
could be deeded to that group under certain caveats and
conditions that they would be responsible for doing x, y and
z? In return, perhaps there would be a nmanagenent fee that
they could claimfromthat funding, plus, you know, residua
use of the property for sone purpose that was consi dered of
a benefit and so forth. |Is that in line with what was
envi si oned?

FEL DIVAN: Yes. That would be permitted under
Part 20.

KLEBE: Thank you.

FEL DIVAN: Yes.

WLDS: Ed WIlds, again. | guess the point

wanted to get across was that transfer, when you go froma
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Part 50 |icense and you go through license term nation

That can be very troubl esone to have a facility that's
entonbed in a state that would be unlicensed, so to speak
let's say an agreenent state. And | think there's gonna
have to be nore di scussion and nore devel opnent in the area
of the transfer of these responsibilities to the states
because they're gonna want to have a say in what happens at
that facility, you know, after the NRC has wal ked away
because they will want sone regulatory oversight, if there
is going to be |lowlevel waste entonbed there. That's gonna
be a fact.

And to say that at sone point we will allow the
entonbnent at a reactor facility, and then if they neet
license termination, their license will be term nated and
the NRC wal ks away, | think, is a very sinplistic view of
what's gonna be happening here, and really puts a | ot of
responsibility onto the states, then, to conme back and
answer the question, okay, how are we gonna |license this
facility? Wat if our, what if agreenent state rules do not
allow a facility like that to be |licensed inside their
state? How are you going to address that situation, where
they have a facility that is entonbed over |owlevel
radi oactive waste but their rules and regul ati ons don't
allow that. So, you know, that's why | think that there's
gonna have to be nuch nore involvenent with the states and
much nore invol venments possibly with the states in the
devel opnent and approval of the license term nation plans,
if entonbment is authorized.

FEL DIVAN: Yeah, one of the things |I nentioned

114
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when | was given the discussion earlier was, one of the
things | nentioned earlier when | was giving ny presentation
was hypot hetical way of doing licensing for entonbnent,
because obvi ously we've never done it. And what made it | ook
attractive to many people was this Part 20, subpart (E) that
we now have, because in the past we only had unrestricted
rel ease. But now we are allowed restricted rel ease, subject
to health and safety and criteria on residual radioactivity
that's left behind, but not for an entonbed site but for
restricted-rel ease type sites.

So there are other ways of doing regul ations as
well, and | just wanted to point out that what | said before
was purely hypot heti cal

SHOLLENBERGER: | just have a question. |'m
wondering if, once the license is terninated, if understand
it correctly, the lowlevel waste will be dangerous to sone
degree between 100 and 300 years, dependi ng on what kind of
waste, what's included in the | owlevel waste, possibly a
little longer if the greater-than-Class-Cis included in the
ent onmbnent .

And if | understand what's in the paper correctly,
the Iicense could terminate at sonme point frome60 to 135
years or so after the entonbnent happens. And |I'm wondering
then, after the license is terninated, we're tal ki ng about
who's responsible for nonitoring the site, but I'mwondering
who's responsible if sonme type of rel ease above whatever
standard is set happens? Wo woul d be responsible for
cleaning it up? And in the exanple that Paul gave, would

t he conservation organi zati on be responsi ble for cleaning up
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the site if, for sone reason, the engineered barriers did
fail? |s that going to be addressed at sone point?

FEL DIVAN: | hope so. W're not planning on a
specific address of that, but that's an open question. |
think if it was a real health and safety situation, the
governnment might step in, but that's --

SHOLLENBERGER: Well, | think it's inportant to
address it because the NRC seens to take a stand that if the
reactor, the plant, when they, when they apply for license
term nation, they have to give reasonabl e assurance that
that won't happen, that there won't be any kind of problem
but they don't, they don't have to do anything if it does
happen, | guess. | think in the other scenarios, it's a
different scenario because the waste is renoved; it's not
onsite anynore. So it becones the responsibility of whoever
gets it, where it's renoved to. And I'mthinking that it
m ght need to be addressed in any kind of a proposed rule
that you would set forth

GUNTER:  Paul Gunter, Nuclear Information Resource
Service. As long as we are addressi ng hypot hetical issues,
if in fact we follow through on this hypothetical situation
I would like an answer. If in fact that |icensee is no
| onger responsible, if in fact the NRC is no | onger
responsi bl e, under such a hypothetical situation, who is
liable? What about the whole question of liability?

FEL DIVAN: It's an open question. You know, there
have been situations in the past where there were probl ens
at sites that were licensed, and the governnent has stepped

in and take care of them And sonetines they've tried to
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get the people who've had the site to take care of it and
vi ce versa, even though the license was termnated. So it's
just an open question

GUNTER: Well, that's the NRC s position, but 1'd
like to hear fromthe generators.

GENQA: Wel I, currently Superfund woul d cover
that, if | understand it right. But the, the hypothetica
situation | put forward envisioned that a. financial
securities were transferred along with that |long-term
responsibility. And if the NRC has done their job, then the
anmount of nonies put forward would be sufficient to cover
such contingencies. And the NRC s already done the
assessnent to see that the release of the material, or the
facility, under those constraints is adequately protective
of public health and safety.

But | guess | wanted to get back to an earlier
poi nt, hypothetically, was that what we've tal ked about --
and actually if | understand it right, under the restricted
rel ease, your license would be term nated quite quickly
after it was entonbed, perhaps not, after 100 years. But |
woul d put forth that perhaps that is an alternative, that
there woul d be, perhaps it would be sonme streaniined
licensing control so that you, the NRC, had direct control
over the licensee and that financial assurance for some
consi derably | onger period of time. | nean, that would be
anot her option and that avoids, you know, state concerns and
so forth, perhaps.

KLEBE: M ke Kl ebe, State of Illinois. Question

for the NRC. In the environnmental inpact statenment put out
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for Part 61, only, you only assune that state government
woul d be around, or could be relied upon for 100 years to
provide institutional control. Nowif you have sone third
party other than a state governnent, how | ong do you
envi sion that they can be relied upon for, to still be
around, if it's a municipal governnment or if it's a
conservation association? | nean, how, what sort of
credence in sone |ife expectancy of those organizations is
the NRCwilling to put?

FEL DIVAN: That's -- again, that's sonething
can't answer directly. | think part of the answer is that
when license is ternmnated, it's expected to be a rather
trivial situation that exists and there are relatively
m ni mal types of things that have to be done. |If that's not
the case, then the license, as | recently said, then the
license wasn't handl ed properly and the term nation wasn't
done correctly. So that's, that's sort of an answer.

That's as far as | can --

SPEAKER [ P : Carl, | had a question for the
folks fromPNNL in their report. Wen you |ooked at the
three reactors that DCE entonbed, if you know, did they, did
they own those sites or did they turn over ownership to the
state, or how did that work?

SHORT: Yes. DCE owns those sites. They |ease
the facilities to the entities that are using them

SPEAKER [ P : And do you know what, for instance,
in the state of Nebraska where they do the nonitoring -- |
nmean, what is the incentive for Nebraska to do that, other

than --
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SHORT: Actually, in that particular case the
site is still being used by the power, by -- | can't
renenber the utility, the nane of the utility. But the
utility's still using it.

GENQA: NPPD?

SHORT: Par don?

GENQA: NPPD?

SHORT: Nebraska -- yeah. Nebraska Public Power.
The state is providing long-termnonitoring under DOE, so
DCE's paying for it, and the state has an interest in
continuing to follow what's going on with the site. |In the
case of Piqua, contractor's usually hired to do that, and
then the report is given to the state of Chio and of course
to DOE. But Ohio doesn't receive any funding. They just
follow the results of the survey.

FEL DIVAN: Any ot her coment s?

GENQA: The Envirocare facility in Utah, that has
a different relationship with the state, doesn't it, for
long-termresponsibility? Jim can you conmment to that?

KENNEDY: The Envirocare facility -- Ji m Kennedy,
NRC staff. The Envirocare facility will not be turned over
to that state when it's closed down. It's private ownership
and it will be private ownership indefinitely. That was an
exenption to the regulations that was granted by the State
of Ut ah.

FEL DIVAN: I"mjust going to go into issue seven
because it's so sinilar to issue four, and see if anyone has
any additional conments. Wat is the opinion of the states

on the entonbnment option? |s the possibility of ultimte or
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| ong-t erm nanagenent by the state a concern? And obviously,
a nunber of opinions were already expressed in that area.
Any additional comments?

SHERMAN: Yes, 1'd like to speak, if | might.

FEL DVAN: Sur e.

SHERMAN: Vernont doesn't have any offi cial
policy in terns of whether we want entonbnent, but we can
definitely say we have an interest in that being an option
So as a first step for M. Greeves' comments, there's at
| east one state that has interest. | think in general, but
certainly for Vernont, the first preference for states is
i medi ate disnmantling to assure the best protection and
renoval of radioactivity.

But as |'ve stated here, there are a couple

reasons that either deferred dismantling -- even deferred
beyond the 60 years -- or entonbnent are attractive. |I|f the
rate-payers may still benefit, and especially if there is no

| ow 1l evel storage area available, it's attractive. And
econom cally very attractively, potentially. And then, as |
have mentioned, there is a tremendous attractiveness if the
rat e- payers can benefit for deferring the decomi ssioni ng,
as long as spent nuclear fuel is onsite.

FEL DIVAN: Any ot her coments? Yes.

GERWTZ: |I'mwith New York State, New York State
Ener gy Research Devel opnent Authority, and we actually own
the Wasa Val |l ey denonstration, or the site where the Wasa
Val | ey denonstration project is located. And that's a
DCE- operated site.

In your paper, there was sone brief discussion at
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t he begi nning of the SECY about applying this concept or
potentially applying it to facilities beyond reactors, such
as closed high-level waste tanks or other types of
facilities, and that's where our interest cones in. There's
obvi ously sone potential applicability to our site, and
under standi ng that sonme of the details here about future
liabilities associated with the site and those entonbed
facilities are of key interest at this facility as well.
And | guess |I'Il say, just froma general standpoint,
don't know how many other |ocations there are across the
nati on that may have, where these concepts could be applied
to non-reactor type facilities, but | guess | just want to
note that, or go on the record of noting that that may be
sonmething the NRC will definitely want to consider as they
anend Part 20 if you choose to

FEL DIVAN: Thank you. Any other conments?

HELM NSKI : Wth regard to states, you gonna dea
with the conpacts -- is that valid to tal k about now?

FEL DVAN: Sur e.

HELM NSKI : I was struck by John Greeves' conmmrent
at the begi nning of this workshop when he said, we want to
know fromyou all whether we should even be considering
this. How nmany are interested? He asked another question
shoul d NRC even be tal king about this issue, if indeed the
states, through the conpacting |egislation, have control
over these disposal sites? Unanswered question. It was
brought up earlier.

| personally think that they don't and |'ve argued

that for a nunber of years, and Envirocare facility in Uah
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is a perfect exanple of a site that's been recogni zi ng and
honoring a conpact, but in, they really believe that the
conpact has no control over themat all. They have been
good nei ghbors and they have said it that way. So | think
it's to NRCs, in answer to John Greeves' question, should
you be doing this at all, | think your first order of
business is to wite a paper fromyour General Counsel's
office to go through the | anguage of the conpacts, all the
| anguage, and to see if the states, through the conpacts,
have any authority at all over entonbnent as a di sposal D&D
strategy. That would be hel pful to everyone. And so | say
that that's a necessity, to answer John Greeves' question

FEL DIVAN: Thank you.

HELM NSKI:  And pay attention to the |ast phrase
of every |lowlevel waste conpact when you do that. It says,
this act does not construe any authority on the states or

conpact not granted under the Low Level WAste Policy Act of

1980.

FEL DVAN: Yes, sir.

WLDS: Well, Connecticut feels it has the
authority over the lowlevel waste sites. | want to get

that on the record. W have, we actually have passed a
state statute that there will be no | owlevel waste sites
sited in the state of Connecticut wi thout the express

| egi sl ative approval by our government. So, you know,
that's where we start seeing the probl enms because our
facilities in the state woul d be governnent - owned and
operated. And now the NRCis sort of putting into the gane

a privately owned facility without a lot of input fromthe
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st at es.

FEL DIVAN: Thank you. Any other conments?

[ No Response.]

FEL DIVAN: | just was supposed to nmake a note of
the fact that earlier, there was a nention of an EPA letter
to M. Greeves on why EPA on prelimnary concerns on
rubbli zation concepts, and John said to nmake sure | tell
people that he did get it today. It cane in today's mail,
so he does have it.

Wth that in mnd, then | guess this session is
over unless has any other general conments they wish to
make. Ch, sorry.

SHOLLENBERGER: | have one -- it's actually a
guestion. And | apologize for not being here this norning
for the presentations. | was in another NRC neeting because
they're scheduled at the sane tine. But, | was |ooking over
-- let ne get the nane here -- M. Short and M. Snmith's
"entonbnent option viability" presentation. | don't knowif
they're still here.

FEL DIVAN: Yes, they are.

SHOLLENBERGER: Great. One of your viewgraphs
under "summary of conclusions" states that "entonbnent of
reactors is a viable decomissioning option." And then the
second bull et under that is, "at cost, |owlevel waste
vol ume and occupati onal exposures are significantly reduced
as conpared to decon, and slightly reduced as conpared to
SAFSTOR. "

And | just had a clarifying question on that

because | have a report done by the O fice of Technol ogy
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Assessnent in 1993, called "Aging Nuclear Power Plants --
Managi ng Pl ant Life and Deconmi ssioning." And Chapter 4 of
that report deals with deconmi ssioning. And there are two
charts in that chapter that show the, nostly the
occupati onal dose, conparing the occupational dose of decon
SAFSTOR and entonmb. And those charts claimthat, first of
all, occupational dose is only slightly reduced from decon
and it's alnost three tinmes as nuch as SAFSTOR.  And so |'m

j ust wondering where you got the information for your

vi ewgr aph.

SHORT: | haven't seen that report you're |ooking
at, but | don't -- fromwhat you're saying, it doesn't sound
like it's too inconsistent with our study. If you | ook at

the later viewgraph towards the, alnost the very |ast,
dependi ng on whether you do i medi ate decon, | nean

i medi ate entonbrent or del ayed entonbrent, your worker dose
may only be slightly reduced to significantly reduced.

Under a del ayed entonbrent situation, that's where you
recei ve your dose savings; if you do an innmedi ate

ent onbnent, you won't save hardly any, okay, in terns of
dose.

Back to the cost issue, |'mnot -- the only answer
| can give to that is, | don't know -- as |long as your
surveillance and nonitoring costs, annual surveillance and
noni toring costs are not overly burdensone, | would stil
chal | enge any anal ysis that says that those costs would be
hi gher than i nmedi ate decon

SHOLLENBERGER: | wasn't speaking to the cost at

all. | was specifically interested in the dose, because,
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you know, this, this chart doesn't tal k about del ayed or

i medi ate. It talks about internals in and internals out.
And |'massunming it's all imediate, is my assunption, but
I'"'mnot sure.

SHORT: Ckay, an imedi ate case, where you're
renovi ng those internals inmediately, there's very little
dose savi ngs.

GENQA: Paul Genoa, NEI. | would guess that at
the tine this report was generated back in '93, entonbnent
was defined as a 60-year period. And so it would be out of
sync with your current report, which is |ooking at
entonbnment into the future, so that nmay skew the results.

FEL DIVAN: Any ot her general comments or conments
at all?

[ No Response.]

FEL DIVAN: Ckay, | guess with that, we're gonna
start tonorrow at nine o' clock with several technica
presentations. And then we'll have another panel on
greater-than-C ass-C i ssue and whether or not we can | eave
sonmething that's greater than Cass Cin an entonbnent
configuration. And the session in the afternoon is no
| onger necessary because we've covered those issues. So
we' |l adjourn sonetinme early afternoon

| want to thank the panel for com ng and doing a

great job, and thank the audience.

[ Wher eupon, the neeting was recessed, to reconvene

at 9:00 a.m, on Wdnesday, Decenber 15, 1999.]
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